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THE    NEW    CHEMICAL    LABORATORY 
AT  PRINCETON. 


In  a  former  number  of  the  Bulletin, 
Feb.  1892,  a  brief  description  of  this  build- 
ing was  given  and  in  the  present  article  it 
is  proposed  to  give  some  details  relating 
especially  to  the  various  laboratories  in 
it  and  to  the  students'  desks. 

The  main  laboratory  for  students  is  on 
the  top  floor  and  is  71  feet  10  inches  long 
and  50  feet  2  inches  wide ;  the  ceiling  being 
16  feet  high.  As  already  stated,  it  is  ad- 
mirably lighted  by  windows  and  a  sky- 
light, while  efficient  ventilation  is  secured 
by  means  of  six  large  flues  in  the  walls, 
by  the  windows  themselves  and  by  an  open- 
ing four  inches  wide,  running  all  around 
the  central  skylight  and  communicating 
directly  with  ventilators  in  the  roof.  The 
shortest  distance  from  any  window  to  a 
working  desk  is  six  feet,  so  that  draughts 
are  easily  prevented  from  affecting  the 
l)urners. 

In  this  laboratory  the  ordinary  routine 
of  qualitative  and  quantitative  chemical 
analysis  is  taught  to  students  of  all  classes, 
since  this  mingling  of  students  of  all  de- 
grees of  proficiency  has  been  found  to  yield 
good  results. 

The  students'  desks  are  arranged  in  two 
sections  in  rows  of  six  blocks  each,  the 
blocks  in  one  section  containing  eight  desks 


each,  and  in  the  other  section  four  desks 
each.  At  one  end  of  the  laboratory  is  a 
continuous  row  of  ten  desks.  Light  from 
windows  on  each  side  of  the  laboratory,  as 
well  as  fi'om  the  skylight,  is  equally  dis- 
tributed over  all  of  the  desks.  The  gen- 
eral arrangement  of  the  desks  is  shown  in 
the  photograph  of  the  interior  of  this  main 
la])oratory  in  our  plate. 

A  sink  one  foot  wide  is  put  be- 
tween each  two  desks,  the  sinks  being 
of  Trenton  white  ware,  with  glass  traps. 
To  each  student  is  assigned  his  private 
desk,  the  top  of  which,  excluding  the  sink, 
measures  5  feet  in  length  and  2  feet  in 
width,  not  including  the  bottle  racks.  The 
arrangement  of  the  gas  cocks,  suction  cocks 
for  filtering  apparatus  and  Avater  cocks  is 
shown  in  the  photograph.  The  desks  on 
the  right  belong  to  the  blocks  containing 
eight  desks  ;  those  on  the  left  of  the  cen- 
tralpassage  way,  to  the  blocks  of  four  desks. 
On  each  side  of  the  large  water  cocks  on 
these  latter  desks,  and  constituting  a  part 
of  the  same  cock,  is  a  smaller  cock,  to  which 
can  be  attached  small  rubber  hose  for  con- 
necting condensers,  etc.  The  desks  are  of 
ash,  and  are  covered  with  slate,  the  top  of 
wliich  is  3  feet  2  inches  from  the  floor. 
After  many  tests  the  slate  from  the  Monson 
Maine  Slate  Co.,  Boston,  Mass.,  was  selected 
as  best  resisting  the  action  of  acids.  The 
reflected  light  makes  it  appear  light-col- 
ored in  the  photograph,  but  it  is  a  close- 
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grained,  hard,  black  slate.     The  slabs  are  running    to    the    basement,   is    of  three- 
one  inch  thick,  smooth-finished.  quarter  inch  lead  pipe.     In  the  basement 

Each  desk  has  two  large  drawers,  and  are  large  Wolfi^'s  bottles  containing  solu- 
under  these  is  a  closet  running  the  whole  tions  of  sulphate  of  copper  and  of  caustic 
length  of  the  desk  and  provided  with  one  potash,  to  purify  the  air,  and  from  these 
double  and  one  single  door.  Although  bottles  to  the  receiver  (a  distance  of  about 
not  very  well  shown,  yet  an  inspection  of  100  feet)  the  suction  pipe  is  one-inch  gas 
the  desks  at  the  further  end  of  the  labora-  ])ipe.  Although  these  dimensions  seem 
tory  will  illustrate  the  way  in  which  the  small,  yet  under  ordinary  working  con- 
two  drawers  and  the  double  doors  of  each  ditions  there  is  no  perceptible  difierence. 
desk  are  closed  by  a  light  brass  hasp,  between  the  vacuum  at  the  receiver  and 
which  is  fastened  by  a  padlock  and  secures  at  the  students'  desks.  Three  of  the  six 
at  the  same  time  the  drawers  and  the  doors,  hoods  in  this  laboratory  are  shown  in  the 
The  single  door  is  fastened  by  an  inside  photograph  in  sufficient  detail  to  require 
bolt  which  can  be  reached  from  the  double  Init  little  further  description.  The  ash 
doors,  thus  obviating  the  necessity  of  a  frames  have  fixed  glass  sashes  on  the  sides 
large  number  of  locks.  The  reagent  hot-  and  the  sloping  top,  while  the  front  can 
ties  of  each  student  are  held  in  racks  pro-  be  closed  l)y  the  movable  sash,  with 
vided  with  sliding  sashes  and  the  bottles  lead  weights.  The  shelf  of  each  hood  is 
have  enameled  labels  lettered  in  black.  slate,  and  the  cocks  of  the  gas  and  water 

Lead  pipe,  extraheavy,  carries  the  waste  pipes  are  all  outside  of  the  hood  and  un- 

water  from  the  sinks  to  heavy  cast  iron  derneath  the  front  part  of  the  shelf,  while 

waste  pipes  which  rundown  the  side  walls  the  pipes  pass  up  into  the  hood  through 

of  the  building.     All   of  the  water,  waste  holes  in  the  back  part  of  the  slate.     Water 

and  steam  pipes  are  accessible  throughout  baths  with  constant  level,  sand  baths,  etc., 

their  entire  length  in  the  building.  are  provided  in  these  hoods. 

The  suction  for  filtering  is  furnished  by  The  middle  passage  way  shown  in  the 

a  direct  acting  steam  pump  in  the  adjacent  photograph  of  this  laboratory  is  five  feet 

boiler  house.     This  pump  was  especially  wide,  and  between  the  desks  and  each  side 

fitted   for   the  purpose  and  has  a  steam  wall  is  a  passage  way  six  feet  wide.     The 

cylinder  7  inches  in  diameter,  air  cylin-  distance  between  the  adjacent  blocks    of 

der  6  inches  in  diameter,  with  a  6  inch  desks  is  5  feet  and  G  inches,  so  that  ample 

stroke.     With  a  steam  pressure  of  only  10  floor  and  air  space  is  afforded  for  the  num- 

l^ounds  it  has  been  found   adequate  to  all  her  of  students  in  the  laboratory, 

the  needs  of  the   laboratory.     The  suction  A  drawer  under  each  sink  receives  waste 

is  regulated  by  a  receiver  of  heavy  boiler  filter  papers  and  similar  solid   trash.     It 

plate,  5  feet  high  and   2  feet  in  diameter,  should-  be  mentioned  that  the  ten  desks  in 

provided  with  a  vacuum  valve  which  auto-  the  row  at  the  farther  end   of  tlie  labora- 

matically  cuts  off  the  steam  when  a  given  tory  are  six  inches  shorter  than  the  other 

vacuum  is  reached.     The  pump  was  made  desks. 

by  the  A.  S.  Cameron  Steam  Pump  Co.,  The   arrangement   of  the  desks  in  the 

New  York.  smaller  laboratory  for  students  on  this  floor 

The    connection    between    the    suction  is  similar   to  that  already  described,  but 

cocks  at  the  desks  and  the  main  suction  the  desks  are  only  4  feet,  6  inches  long, 

pipe  on   the  same   floor  is  by   half-incli  and  are  in  blocks  of  six,  with  a  semicircu- 

lead     pipe;     the     main      suction      pipe,  lar  sink  at  the  end  of  each   block.     These 
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smaller  desks,  while  amply  large  for  work 
in  qualitative  analysis  are  hardly  large 
enough  for  (|uantitative  analysis. 

Both  of  these  laboratories  are  connected 
with    the   sulphuretted    hydrogen    room, 
which  is  about  11  feet  square  and  is  well 
ventilated  by  means  of  a  large  window,  a 
shaft   from  the  ceiling  through  the  roof 
and  a  large  flue  in  one  wall.     The  sulphur- 
etted  hydrogen   gas    is  generated   in    an 
adaptation  of  the  apparatus  made  by  Ger- 
hardt  for  the  Bonn  laboratory.     It  con- 
sists of  a  glass  cylinder  2  feet  high  and  5 
inches  in  diameter,  to  contain  the  dilute 
sulphuric    acid,  with    an    inner  cylinder 
about  three  inches  shorter.     The  lower  end 
of  this  cylinder  is  pinched  together  enough 
to  keep  the  lumps  of  sulphide  of  iron  with 
which  it  is  charged   from  falling  out,  and 
the  top  of  it  is  closed  with  arubber  stopper 
through  which   passes  a  glass  tube,  con- 
necting by  rubber  hose  with  the  wash  bot- 
tle from  which  the  gas  is  conveyed  to  the 
distributing  cocks.     The  inner  cylinder  at 
Bonn  is  of  glass,  but  at  Princeton  it  is  of 
lead  tubing,  about  2  inches  in  diameter. 
One  such  simple  piece  of  apparatus  fur- 
nishes all  the  gas  needed  for   thirty  stu- 
dents at  as  high   a  pressure   as   is   ever 
required.     The  main  service  pipe  is  ordi- 
nary  half-inch    gas    i)ipe,    to    which    are 
attached  nipples  connected  by  short,  stout 
rubber  tubing  with  glass  stop-cock  tubes, 
and   to  these  latter,  by  means  of  rubber 
tubing,  the  students  connect  the  glass  tubes 
which  carry  the  gas  into  the  solutions  to 
be  treated.     The  vessels  containing  these 
solutions  are  all  placed  within  small  hoods, 
closed  by  sliding  glass  doors  and  connected 
with  one  large  flue. 

The  private  laboratories  for  Professors 
and  Assistants  and  the  smaller  laboratory 
for  advanced  students  are  provided  with 
tables  and  hoods  for  the  most  part  similar 
to  those  already  described. 


The  assay  laboratory  in  the  basement 
has,  for  the  use  of  students,  several  porta- 
ble Battersea  muffle  furnaces  and  a  stack 
of  four  crucible  furnaces,  so  that  each  stu- 
dent may  be  able  to  have  full  control  of 
the  furnace  in  which  he  is  making  assays. 


THE    VISIT  OF    PRESIDENT    EZRA 

STILES,  OF  YALE,   TO    PRINCETON   IN 

1754. 


An  interesting  document  has  recently 
come  to  light,  which  has  some  items  per- 
taining to  the  early  history  of  the  college. 
The  Reverend  Edward  G.  Porter,  of  Dor- 
chester, Mass.,  discovered  the  diary  of  a 
journey,  which  Ezra  Stiles,  President  of 
Yale  College,  made  on  horse-back  from  New 
Haven  to  Philadelphia  and  back  in  the 
autunni  of  1754.  A  printed  copy  of  it, 
which  Mr.  Porter  lately  laid  before  the 
Massachusetts  Historical  Society,  has  been 
sent  by  him  to  the  College  Library,  and 
from  it  the  following  extracts  are  taken  : 

"  [Sept'.]  24.  In  morning  took  horses  & 
with  Mr.  Kettletas,  &  3  other  Dutch  gent, 
took  l)oat,  &  sailed  9  miles  across  to 
Staten  Island,  on  which  we  road,  till  cross- 
ins  a  small  ferrv,  we  arrived  at  Elizabeth 
Town  Point.  Dined  at  EHza.  Town. 
Arrived  at  Newark  about  3  aft.  Waited 
on  President  Burr.  Went  to  prayers,  after 
which  2  young  gent,  of  the  college  acted 
Tamerlane  and  Bajazet,  &c.  Lodged  with 
Mr.  Burr.  25.  Commencement;  waited 
on  Mr.  Brest.  Burr  &  viewed  the  college 
liljrary.  Went  to  meeting,  where  we  saw 
a  most  splendid  assembly  of  gentlemen 
and  ladies.  In  the  forenoon  heard  the 
Exercises,  after  which  S'.  Shippen*  pro- 
nounced an  ingenious  oration.  Afternoon, 
M''.  President  began  the  exercises  with  a 
learned  oration.  Degrees  conferred ;  among 


*  William  Shippen,  .Jr.,  M.D.,  Founder  and  Pro- 
fessor of  i  lie  Medical  School,  College  of  Fliiladelphia, 
then  a  member  of  the  graduating  class,  1754. 
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others,  degree  of  A.  M.  on  Rev.  Mr.  White- 
field,  who  sat  with  Gov'.  Belcher  in  pew. 
Both  forenoon  &  afternoon  as  the  pro- 
cession entered,  &  again  when  they  went 
out  of  the  meeting  house,  anthems  were 
sung  very  melodiously  by  a  chorus  of  men 
and  women  in  the  gallery.  About  half 
an  hour  after  academic  exercises,  M"". 
Whitefield  mounted  on  a  stage  l)y  the 
Court  House,  jjreached  a  sermon  in  open 
air  to  a  large  auditory  from  Luke  1,  15. 

;|c      ;!;       ^      ^      ^      ^,Oi 

Thence  President  Stiles  continued  his 
journey  to  Philadeljjhia,  lodging  in  Prince- 
ton. On  his  return,  the  following  entry  is 
found  in  the  Diary  : 

"  Oct.  1.  Breakfasted  at  Ferry.  Viewed 
foundation  and  plan  of  college  at  Prince- 
town,  177  f.  long  and  531  f.  wide. 

Plan  N.  Jerse}"  college,  Princeton : 

177  ft.  long. 


2.  Princeton  commencements  were  also 
early  signalized  by  brilliant  audiences. 
Dr.  Stiles  was  impressed  by  "  a  most  splen- 
did assembly  of  gentlemen  and  ladies." 

3.  Vocal  rather  than  instrumental  mu- 
sic was  served  on  such  occasions.  Instead 
of  brass  l)ands  with  their  "sonorous  metal 
breathing  martial  sounds,"  President  Stiles 
mentions  anthems  "  sung  very  melodi- 
ously by  a  chorus  of  men  and  women  in 
the  gallery." 

When  in  1896,  the  one  hundred  and  fif- 
tieth anniversary  of  the  college  is  cele- 
brated, might  it  not  be  well  to  revive  this 
feature  at  least  of  one  of  our  earliest  com- 
mencements? James  0.  Murray. 


THE  NEW  REGULATIONS  FOR  THE 

DOCTOR'S  AND  MASTER'S 

DEGREES. 


36  ft. 

The   atria   lo  ft.   each. 

Mr.  Porter  states  "this  i)lan  is  drawn 
three  times  in  the  diar}^,  the  painstaking 
writer  evidently  wishing  to  have  it  ac- 
curate," and  further  "that  it  was  the  largest 
stone  edifice  then  in  America  "  and  "  served 
as  a  model  for  University  Hall  at  Provi- 
dence, 1790."  It  will  be  remembered  that 
the  Rev.  James  Maning,  then  President  of 
Rhode  Island  college,  was  a  graduate  of 
Nassau  Hall,  class  of  1762. 

We  may  note  several  interesting  items. 
1.  It  would  appear  that  dramatic  perform- 
ances were  early  in  vogue  as  it  seems  "  2 
young  gent,  of  the  college  acted  Tamer- 
lane and  Bajazet  immediately  after  pray- 
ers on  commencement  eve."  Query,  was 
this  some  extract  from  Marlowe's  Tambur- 
laine  f 


Toward  the  close  of  President  McCosh's 
administration,  the  whole  subject  of  Uni- 
versity Degrees  at  Princeton  was  thor- 
oughl}^  reviewed,  and  regulations  were 
adopted  with  the  purpose  of  elevating  the 
character  of  these  degrees  to  the  highest 
university  standards.  During  the  present 
academic  year  now  closing,  these  regula- 
tions have  been  subjected  to  thorough  re- 
examination, in  order  to  incorporate  in 
them  such  improvements  as  the  expe- 
rience of  the  last  few  years  indicates  to  be 
desirable.  Accordingly,  the  President 
and  Faculty  have  devoted  prolonged  at- 
tention to  the  matter,  and  the  result  of 
their  labors  is  embodied  in  a  pam})hlet 
containing  the  revised  regulations  which 
will  be  acted  upon  by  the  Board  of  Trus- 
tees this  commencement. 

The  general  scheme  is  substantial]  v  in 
accord  with  the  old  one,  and  differs  liom 
it  only  in  tlu'owing  additional  safeguards 
around  the  Master's  and  Doctor's  degrees, 
and  in  giving  greater  definiteness  and  pre- 
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cision  to  the  regulations  generally.  The 
l^rincipal  changes  proposed  are  as  fol- 
lows : 

(1.)  Hereafter  it  is  proposed  that  the 
Master  of  Arts  degree  1)C  conferred  only 
upon  the  Bachelors  of  Arts  who  have 
done  something  to  earn  it,  either  by  one 
year's  exclusive  graduate  study  in  Prince- 
ton, or  by  two  years'  partial  graduate 
study,  or  by  submitting. a  satisfactory  dis- 
sertation to  the  Faculty  not  earlier  than 
the  third  year  after  graduation. 

(2.)  As  the  degree  of  Bachelor  of  Arts 
thus  naturally  leads  to  the  degree  of  Mas- 
ter of  Arts,  this  in  turn  is  to  lead  to  the  final 
degree  of  Doctor  of  Philosophy.  Accord- 
ingly, those  who  hold  some  other  bache- 
lor's degree  than  tliat  in  arts,  will  not  be 
eligi1)le  for  the  degree  of  Doctor  of  Phi- 
losophy, save  in  exceptional  cases.  In 
the  same  way  the  degree  of  Bachelor  of 
Science  is  made  to  lead  to  that  of  Master 
of  Science  and  finally  to  Doctor  of  Sci- 
ence, and  those  who  have  some  other 
bachelor's  degree  than  that  in  science  are 
consequently  ineligible  as  candidates  for 
the  degree  of  Doctor  of  Science,  save  in 
exceptional  cases.  The  degree  of  Doctor 
of  Philosophy,  then,  is  to  stand  for  the 
sole  degree  which  represents  pure  liberal 
culture,  and  the  Doctor  of  Science  to 
do  the  same  for  technical  proficiency. 

(3.)  The  experiment  of  allowing  non- 
resident candidates  for  the  Doctor's  degree 
has  been  found  to  involve  so  much  labor 
in  the  way  of  detailed  oversight  of  non- 
resident candidates  as  to  make  it  inexpe- 
dient to  continue  it.  The  safeguards,  it  is 
true,  have  been  strictly  adhered  to,  and 
the  candidates  have  been  of  a  high  char- 
acter, but  it  is  felt  that  there  is  no  safe- 
guard equal  to  that  of  actual  University 
residence. 

(4.)  The  Preliminary  Examinations 
have  been  somewhat  stiffened.  Those 
who  apply  to  become  candidates  for  either 


doctor's  degree  will  be  required,  without 
exception,  to  read  ordinary  French  and 
German.  Those  who  come  up  for  the 
degree  of  Doctor  of  Philosophy  in  the 
department  of  Philosophy  will  ncel  to 
add  a  reading  knowledge  of  Latin  to  the 
subjects  previously  required.  Those  who 
apply  in  the  department  of  Language  and 
Literature  will  have  to  add  a  knowledge 
of  general  history. 

(5.)  It  will  also  be  noticed  that  there  is 
greater  definiteness  in  the  statement  of  the 
Chief  Subject  which  each  candidate  se- 
lects. It  has  been  sought  to  avoid 
both  the  danger  of  extreme  specialization 
to  the  injury  of  breadth  of  culture,  and 
the  opposite  danger  of  superficiality ,  where 
the  Chief  Subject  is  too  comprehensive. 
Thus,  for  example,  Logic  or  Ethics,  or  His- 
tory or  Greek,  or  Physics  or  Biology,  are 
specified  as  Chief  Subjects,  and  by  this  it  is 
meant  that  the  candidate  selecting  any 
one  of  these  will  beheld  responsible  for  a 
general  knowledge  of  the  whole  subject, 
and  will  be  expected  to  show  in  addition 
a  minute  and  complete  acquaintance  with 
some  one  part  of  it.  This  means  that  a 
candidate,  say  in  Greek,  will  need  to  ex- 
hibit at  his  final  examination  a  general 
acquaintance  with  Greek  literature  as  a 
whole,  as  well  as  special  proficienc}^  in 
any  period  or  author  he  may  select.  It 
is  hoped  by  such  a  provision  to  pro- 
mote the  production  of  scholars  wdio  will 
be  men  of  general  intelligence,  as  well  as 
of  special  excellence  in  particular  subjects, 
and  thus  realize  within  limits  the  schol- 
arly ideal  of  "  knowing  everything  about 
something  with  something  about  every- 
thing." 

(6.j  Of  the  two  subsidiary  subjects,  one 
must  be  strictly  philosophical  in  the  case 
of  candidates  for  the  degree  of  Doctor  of 
Philosophy,  with  the  exception  noted  in 
the  text,  and  the  other  must  be  cognate 
to   the  Chief  Subject,  but  not   included 
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under  it.     In  the  philosophical  subsidiary  lege  under  the  care  of  the  Faculty  in  such 

subject,  the  history  of  })hilosophy  would  of  the  following  subjects  as  the  Faculty 

naturally    be  the  princi[)al   one    chosen,  shall  prescrilie,  and  who  shall  have  shown 

However,  Logic,  Psychology,  or  Ethics  will  satisfactory  proficiency  therein  by  disser- 

be  admissible.  tations  and  examinations  :  biology,  math- 

(7.)  In  every  case  hereafter  the  thesis,  ematics,  rational  and  ajiplied  mechanics, 

if  accepted,  must  be  published    by   the  practical    astronom}-,  applied   chemistry, 

candidate,  and  moreover,  the  final  exami-  qualitative  analysis,  quantitative  analysis, 

nation  must  be  conducted   orally  in  the  physics,    mineralogy,    graphics,    modei^n 

presence  of  the  Faculty,  and    cannot  be  languages. 

divided.     However,  there  may  be  a  sup-         Any  Bachelor  of  Arts,  who  after  exami- 

plementary   written    examination   in  the  nation  may  be  found  to  be  prepared  to 

Chief  Subject,  at  the  discretion  of  the  ex-  pursue  a  University  course  in  science,  may 

aminer.  become  a  candidate  for  the  degree  of  Mas- 

(8.)  Regulations  for  the  degree  of  Doc-  ter  of  Science  on  the  same  conditions  as 

tor  of  Science  harmonize  in  general  with  a  Bachelor  of  Science.     The  fee  for  this 

those  of  Doctor  of  Philosophy,  but  are  degree  is  ten  dollars,  to  be  paid  to  the 

specifically   adapted   to   technical   rather  College   Treasurer    before  the    candidate 

than  liberal  scientific  scholarship.  enters  his  last  examinations. 

The  proposed  regulations  are  given  in  the   degree    of   doctoe    of   philgsoj'HY 
full  below  :  (ph.  d.)  in  Princeton  college. 

MASTER  OF  ARTS  (a.  m.).  Subjcct   to  the   regulations  hereinafter 

This  degree  may  be  conferred  only  upon  stated,  the  degree  of  Doctor  of  Philosophy 

a  Bachelor  of  Arts  of  an  approved  college  niay  be  conferred  upon  any  Bacheloi-  of 

who  shall  have  devoted  one  year  exclu-  Arts  of  Princeton  College,  or  of  any  ap- 

sively  to  graduate  study  in  this  College  proved  College  whose  Academic  course  is 

under   the   care  of  the  Faculty,  passing  equivalent  to  that  pursued  in  Princeton, 

examinations  upon  the  studies  pursued ;  provided  he  has  spent  at  least  two  years 

or  shall  have  taken  at  least  one  University  in  exclusive  study  for  the  degree.     One  of 

course  each  term  for  two  years  and  passed  the  two  years  must  be  spent  in  Princeton, 

satisfactory  examinations  upon  his  work ;  and  the  other  either  at  Princeton  or  some 

or  shall  have  submitted  to  the  Faculty  a  other  approved  university, 
satisfactory  dissertation,  ordinarily  of  not         Applications  for  enrolment  as    candi- 

less  than  five  thousand  words,  on  some  dates  from    those   who  hold  some  other 

literary,  philosophical  or  scientific  subject,  Bachelor's  degree  than  that  in  Arts,  or  for 

not  earlier  than  the  first  of  April  in  the  permission  to  count  tAVO  or   more  years 

third  year  after  graduation.     The  fee  for  gpgnt  at  another  university,  as  the  rcsi- 

this  degree  is  ten   dollars,  to  be  paid  to  dence  necessary  lor  the  degree,  will    be 

the   College   Treasurer  either  before   the  considered  in  exceptional  cases. 
candidate  enters  his  last  examinations,  or  regulations. 

else  when  his  dissertation  is  handed  in.  i.   The  Preliminary  Examination. 

MASTER  OF  SCIENCE  (m.  s.).  Evcry  applicant  before  enrollment  as  a 

This  degree  maybe  conferred  upon  any  candidate   for   the  Doctor's  degree  must 

Bachelor  of  Science  of  an  approved  insti-  pass  an  examination  in  Princeton  on  the 

tution  Avho  shall   have  devoted   one  year  fij-gt  Wednesday  folloAving  the  opening  of 

exclusively  to  graduate  study  in  this  Col-  the  College  in  September. 
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All  applicants  are  examined  on  their 
ability  to  read  ordinary  French  and  Ger- 
man, with  a  fluency  sufficient  to  ensure 
their  use  as  instruments  of  advanced 
study. 

They  are  also  examined  in  the  group  of 
subjects  connected  with  the  general  de- 
partment of  their  proposed  studies,  as 
detailed  below : 

A.  In  the  Department  of  Philosophy. 

Ability  to  read  Latin  with  a  flu- 
ency sufficient  to  ensure  its  use  as 
an  instrument  of  advanced  study. 

General  Psychology  and  Logic. 

History  of  Philosophy,  Ancient 
and  Modern. 

Outlines  of  General  History. 

B.  In  the  Department  of  Language  and 

Literature : 

Outlines  of  General  History. 

General  knowledge  of  the  English 
Language  and  Literature. 

Ability  to  read  Greek  and  Latin 
with  fluency  sufficient  to  ensure 
their  use  as  instruments  of  ad- 
vanced study. 

C.  In  one  of  the  following  six  groups  in 

the  Department  of  Mathematics  and 
Science : 

1.  In  Mathematics. 

Elementary  Mathematics,  in- 
cluding Trigonometry,  Analyt- 
ical Geometry,  the  elements  of 
the  Theory  of  Equations  and 
the  Differential  and  Integral 
Calculus. 

2.  In  Astronomv. 

Elementary  Mathematics,  in- 
cluding Trigonometry  and  An- 
alytical Geometr3^  General  As- 
tronomy.    General  Physics. 

3.  In  Physics. 

Elementsof  ]\Iathematics,  in- 
cluding Trigonometry  and  An- 
alytical Geometry.  General 
Physics. 


4.  In  Chemistry. 

General  Chemistry.  Gen- 
eral Physics. 

5.  In  Geology  and  Physical  Ge- 

ography. 

Elements  of  Geology,  Zool- 
ogy and  Botany.  General 
Chemistry. 

6.  In  Biology. 

Elements  of  Zoology  and  Bot- 
any.    General  Chemistry. 

II.   Chief  Subject  of  Study  : 

Every  candidate,  after  passing  his  pre- 
liminary examination,  and  before  entering 
on  his  studies  for  the  Doctor's  degree,  shall 
announce  which  one  of  the  subjects  in  the 
appended  lists  he  selects  as  his  Chief  Sub- 
ject, and  shall  thereupon  present  to  the 
Connnittee  on  University  Degrees  and 
Fellowships  for  their  approval  a  statement 
of  the  said  Chief  Subject  to  which  he  in- 
tends devoting  himself  while  a  candidate, 
with  such  fulness  of  explanation  as  the 
Committee  may  require. 

A.  Department  of  Philosophy : 

Logic. 

Psychology. 

Ethics. 

Metaphysics. 

History  of  Philosophy. 

Philosophy  of  Religion. 

History. 

Political  Economy. 

Science  of  Politics. 

Jurisprudence. 

Archaeology  and  Art. 

B.  Department  of  Language  and  Liter- 

ature : 
Sanskrit. 
Greek. 
Latin. 
French. 
German. 
Italian. 
English  (includingAnglo-Saxon). 
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C.  Department  of  Mathematics  and  Sci- 
ence : 

Mathematics. 

Astronomy. 

Physics. 

Chemistry. 

Geology  and  Physical  Geography. 

Biology. 

III.  The  SuJmdiarn  Snhjeds  : 

In  addition  to  the  Chief  Subject,  the 
candidate  shall  select  two  suital)le  Subsi- 
diary Subjects  and  announce  them  to  his 
examiners  at  some  time  in  the  first  year 
of  his  course.  One  of  these  must  1)e 
Logic,  Psychology,  Ethics,  or  the  History 
of  Philosophy,  unless  the  candidate  has 
chosen  for  his  Chief  Subject  any  one  of 
those  just  named  or  else  passes  a  satisfac- 
tory special  examination  on  some  one  of 
them  before  entering  upon  his  courses  as 
a  candidate.  The  Subsidiary  Subjects 
should  be  cognate  to  the  Chief  Subject, 
but  not  included  under  it,  and  with  this 
restriction  any  study  enumerated  in  the 
lists  of  Chief  Subjects  may  be  taken,  as 
well  as  the  following  which  are  not  thus 
enumerated :  Physiological  Psychology, 
Pedagogics. 

IV.  The  Thesis: 

The  candidate  shall  present  a  thesis  on 
some  special  topic  in  the  department 
which  constitutes  his  Chief  Subject  at  least 
four  months  before  the  degree  can  be 
granted.  The  thesis  is  not  ordinarily  to 
exceed  twenty  thousand  words  in  length 
and  shall  not  be  accepted  unless  it  con- 
tains evidence  of  thorough  scholarship 
and  ability  to  pursue  original  research, 
and  if  accepted  it  must  be  published  l)y 
the  candidate  before  the  degree  can  l)e 
conferred.  If  the  thesis  is  not  accepted, 
the  candidate  will  not  V)e  admitted  to  the 
final  examination. 

V.  The  Final  Examination  : 

After  the  thesis  has  been  accepted  the 
candidate  may  proceed  to  his  final  exami- 


nation at  a  time  appointed  by  the  com- 
mittee on  University  Degrees  and  Fellow- 
ships. This  examination  in  the  Chief 
and  Subsidiary  subjects  is  to  be  conducted 
orall}'  in  presence  of  the  Faculty,  and 
cannot  be  divided.  In  the  Chief  Subject, 
however,  there  may  be  a  written  exami- 
nation in  addition  to  the  oral,  if  the  Ex- 
aminer so  requires.  The  candidate  will 
be  examined  on  his  general  knowledge  of 
the  Chief  Subject,  and  will  be  expected  to 
show  in  addition  a  minute  and  complete 
acquaintance  with  one  principal  part  of  it. 

VI.  The  Covf erring  of  the  Degree  : 
Candidates  who  pass  the  final  examina- 
tion are  ordinaril}^  recommended  to  the 
Trustees  for  the  Doctor's  degree,  and  if 
the  Trustees  adojjt  the  recommendation, 
the  degree  is  publicly  conferred  by  the 
President  at  the  Annual  Commencement 
in  June.  The  degree  of  Doctor  of  Phi- 
losophy carries  with  it  that  of  Master  of 
Arts. 

VII.  Fees. 

Those  who  apply  for  the  degree  shall 
pay  to  the  College  Treasurer  a  fee  of  forty 
dollars  before  entering  the  preliminary 
examination,  twenty-five  dollars  each  year 
thereafter,  and  fifty  dollars  when  the  thesis 
is  handed  in  for  examination. 

THE  DEOREE  OF    DOCTOR  OF   SCIENCE  (l).  SC.) 
IN    PRINCETON    COLLEGE. 

Subject  to  the  regulations  hereinafter 
stated,  the  Degree  of  Doctor  of  Science 
may  be  conferred  upon  any  Bachelor  of 
Science  of  Princeton  College,  or  of  any  ap- 
proved college  or  scientific  school  whose 
course  is  equivalent  to  that  pursued  in 
Princeton,  provided  he  has  si)ent  at  least 
two  years  in  exclusive  study  for,  the  de- 
gree. One  of  the  two  years  must  be  spent 
in  Princeton,  and  the  other  either  at 
Princeton  or  some  other  ap]>roved  uni- 
versit}'. 

Applications  for  enrollment  as  candi- 
dates from  those  wdio  hold  some   other 
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Bachelor's  degree  than  that  in  Science, 
or  for  permission  to  count  two  or  more 
years  spent  at  another  university  as  the 
residence  necessary  for  the  degree,  will  be 
considered  in  exceptional  cases. 
I.   The  Preliminnry  Examination  : 

Every  applicant,  before  enrollment  as  a 
candidate  for  the  Doctor's  degree,  must 
pass  an  examination  in  Princeton  on  the 
first  Wednesday  following  the  opening  of 
the  College  in  September. 

All  applicants  are  examined  on  their 
ability  to  read  ordinary  French  and  (Ger- 
man with  a  fluency  sufficient  to  ensure 
their  use  as  instruments  of  advanced  study 
and  research. 

They  are  also  examined  in  the  particu- 
lar group  of  sul)iects  connected  with  the 
subject  of  their  proposed  studies,  as  de- 
tailed below : 

1.  Mathematics. 

Elementary  jNIathematics,  in- 
cluding Trigonometry,  Anal3'tical 
Geometry,  the  elements  of  the 
Theory  of  Equations  and  of  the 
Differential  and  Integral  Calcu- 
lus. 

2.  Astronomy. 

Elementary  Mathematics,  in- 
cluding Trigonometry,  Analyti- 
cal Geometry  and  the  elements  of 
the  Diflerential  and  Integral  Cal- 
culus. General  Astronomy.  Gen- 
eral Physics. 

3.  Physics. 

Elementary  Mathematics,  in- 
cludino-  Trieonometrv,  Analvtieal 
Geometry  and  the  elenients  of  the 
Differential  and  Integral  Calcu- 
lus. General  Physics.  General 
Chemistr}'. 

4.  Chemistry. 

General    Chemistry.     General 
Physics. 
o.  Mineralog}'. 

Elements  (including  Crystallo- 


graphy.      General      Chemistry. 
General  Physics. 

6.  Geology  and    Physical   Geogra- 
phy- 

Elements  of  Geology,  Zoology 

and  Botany.    General  Chemistry. 

7.  Biology. 

Elements  of  Zoology  and  Bot- 
any.    General  Chemistry. 

II.  Chief  Subject  of  Study  : 

After  passing  the  Preliminary  Exami- 
nation every  candidate  shall  announce 
which  of  the  following  departments  he 
selects  for  his  Chief  Subject  of  Study: 

1.  Mathematics  : 

Including  Higher  Differential 
and  Integral  Calculus  ; 

Differential  Equations ; 

Geometry  (Conies,  Higher 
Plane  Curves,  Geometry  of 
Three  Dimensions); 

Theory  of  Functions ; 

Elliptic  Functions ; 

Analytical  Mechanics. 

Note. — In  the  final  examination  the 
candidate  will  also  be  tested  with  reference 
to  his  al)ility  to  make  a  computation  with 
reasonable  skill  and  accuracy.  This  will 
be  necessary  onl}-  where  the  candidate  has 
had  no  satisfactory  laboratory  or  observa- 
tory experience. 

2.  Astronomy : 

Including  either  Practical  As- 
tronomy and  Theory  of  Ob- 
servations, 

Or  Computation  of  Orbits  and 
Ephemerides. 

3.  Physics : 

4.  Chemistry: 

.  Note. — A  portion  of  the  time  will  be 
required  for  the  study  of  Qualitative  and 
Quantitative  Chemistry,  unless  the  candi- 
date is  already  sufficiently  proficient  in 
these  branches. 

5.  Mineralogy. 
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6.  Geology  and    Physical  Geogra- 

phy: 

Including  either  Practical 
and  Engineering  Geology,  with 
Field  Work, 

Or  Application  of  Paleon- 
tology to  Determinations  of 
Formations, 

Or  Physical  Geography. 

7.  Biology: 

Including  the  Morphology, 
Histology  and  Embryology 
of  some  one  class  of  Animals 
or  Plants ; 

Physiology ; 

Histological  Methods  and  Prac- 
tice; 

Animal  Embryology  ; 

Modes  of  Reproduction  of 
Plants. 

III.  The  Subsidiary  Subjects  : 

In  addition  to  the  Chief  Subject  the 
candidate  shall  select  two  suitable  Subsi- 
diary Subjects  and  announce  them  to  his 
Examiners  at  some  time  in  the  first  year 
of  his  course.  The  Subsidiary  Subjects 
should  be  cognate  to  the  Chief  Subject, 
but  not  included  under  it,  and  with  this 
restriction  any  study  enumerated  in  the 
lists  of  Chief  Subjects  may  be  taken. 

IV.  The  Thesis  : 

The  candidate  shall  present  a  Thesis  on 
some  special  topic  in  the  department 
Avhich  constitutes  his  Chief  Subject  at 
least  four  months  before  the  degree  can  be 
granted.  The  Thesis  is  not  ordinarily  to 
exceed  twenty  thousand  words  in  length, 
and  shall  not  be  accepted  unless  it  con- 
tains evidence  of  thorough  scholarshi]) 
and  ability  to  pursue  original  research, 
and  if  accepted  it  must  be  published  by 
the  candidate  before  the  degree  can  be 
conferred.  If  the  Thesis  is  not  accepted 
the  candidate  will  not  be  admitted  to  the 
final  examination. 


V.  The  Final  Examination: 

After  the  Thesis  has  been  accepted  the 
candidate  may  proceed  to  his  Final  Ex- 
amination at  a  time  appointed  by  the 
Committee  on  University  Degrees  and 
Fellowships.  This  examination  in  the 
Chief  and  Subsidiary  Subjects  is  to  be 
conducted  orally  in  the  presence  of  the 
Faculty  and  cannot  be  divided.  In  the 
Chief  Subject,  however,  there  may  be  a 
written  examination  in  addition  to  the 
oral,  if  the  Elxaminer  so  requires.  The 
candidate  will  be  examined  on  his  general 
knowledge  of  the  Chief  Subject,  and  will 
be  expected  to  show  in  addition  a  minute 
and  complete  acquaintance  with  some  one 
principal  part  of  it. 

VI.  The  Conferring  of  the  Degree  : 
Candidates  who  pass  the  final  examina- 
tion are  ordinarily  recommended  to  the 
Trustees  for  the  Doctor's  degree,  and  if 
the  Trustees  adopt  the  recommendation, 
the  degree  is  publicly  conferred  by  the 
President  at  the  Annual  Commencement 
in  June.  The  degree  of  Doctor  of  Science 
carries  with  it  that  of  Master  of  Science. 

VII.  Fees. 

Those  who  apply  for  the  degree  shall 
pay  to  the  College  Treasurer  a  fee  of  forty 
dollars  before  entering  the  Preliminary 
Examination,  twenty-five  dollars  each 
year  thereafter,  and  fifty  dollars  when  the 
Thesis  is  handed  in  for  examination. 


EXHIBITION     IN    THE    ART     MUSEUM 
OF  MRS.  GARRETT'S  ENGRAVINGS. 


A  novel  and  interesting  feature  of  this 
Commencement  season  is  the  exhii)ition 
of  a  selection  of  engravings  and  etchings 
belonging  to  Mrs.  T.  Harrison  Garrett. 
They  occupy  the  entire  upper  story  of 
the  Art  Museum,  arranged  in  418  frames, 
which  are  filled  with  master-pieces  of  en- 
gravings of  all  schools  and  periods,  selected 
in  such  a  way  as  to  give  a  remarkably 
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complete  impression  of  the  varied  range  Belisaire,   the   Belle  Jardiniere    and   the 

of  artistic  qualities  represented  in  etching,  Vierge  au  Poisson,  by  the  inimitable  Des- 

line-engraving   and   mezzotint,   from   the  noyers.     Among   the   German   pieces  we 

fifteenth    to    the    present   century.     The  notice,    for   example,   the   first   states   of 

rooms  of  the  Museum   were   hastily  fin-  many  of  Wille's  finest  plates,  and  in  some 

ished  in  order  to  receive  the  display  in  cases   several   states   of  the  same  plate; 

time  for  Commencement.     The  light,  com-  then,  artist's  proofs  of  Mandel's  and  Bur- 

ing  through  the  glass  roof,  is  remarkably  ger's  plates  of  Raphael's  Madonna  della 

good,  and  the  arrangement  and  grouping  Seggiola.     Among  the  works  by  English 

have  been  made  with  great  taste  and  judg-  artists  are  some  superb  mezzotints,  several 

ment  by  Mr.  Lee,  of  Baltimore.  of  them  by  Earlom,  and   among  line  en- 

The  collection  is  characterized   by  the  gravings,  a   superb   example   of  Sharp's 

early  state  of  many  of  the  plates  and  the  Doctors  of  the  Church  and  Wollett's  Bat- 

choiceness  of  the  impressions.  tie  at  La  Hogue.     The  Italian  engravers 

One  room  is  devoted  esi)ecially  to  rep-  of  the  early  part  of  this  century  are  rep- 
resentations of  the  Holy  Family,  of  which  resented  by  fine  examples,  like  Raphael 
there  is  a  most  remarkable  series.  Among  Morghen's  Last  Supper  of  Leonardo  and 
these  especiall}'  to  be  noted  are  four  plates  Raphael's  Transfiguration,  Longhi's  Spo- 
of Raphael's  Sistine  Madonna,  the  most  salizio  of  Raphael,  and  other  works  by 
famous  of  which  is  a  superb  open-letter  the  founder  of  the  Milanese  school,  as 
proof  from  F.  Miiller's  plate.  It  is  almost  well  as  by  his  great  scholar,  Pietro  Ander- 
invidious  to  pick  out  any  masters  for  lone,  and  other  Milanese  artists  of  his 
especial  mention.  There  are  fine  pieces  school.  Finall}',  a  prominent  and  most 
by  Martin  Schongauer,  Albrecht  Diirer  attractive  feature  is  a  series  by  masters  of 
and  Luke  of  Leyclen,  among  the  early  Ger-  the  modern  school  of  etching,  there  being 
man  masters,  and  of  Marc  Antonio  among  examples  by  German,  French  and  Eng- 
the  Italians.     Rembrandt's    etchings  are  lish  masters. 

very  fully  represented.     The  French  en-         It  is  very  seldom  that  opportunity  can 

gravings  include  a  large  series  of  the  great  be  had,  even  in  Europe,  to  see  so  many 

school  of  portraiture  between  the  seven-  fine   pieces   on   exhibition   together,  and 

teenth  and  nineteenth  centuries,  from  Nan-  Princeton  is  deeply  indebted  to  Mrs.  Gar- 

teuil,  Masson,  Edelinck  and  Drevet  to  Des-  rett  for  her  kindness  and  liberality, 
noyers.     Then    there   are    the   charming 


ORIGINAL  CONTRIBUTIONS. 


THE  CLOISTER  OF  ST.  JOHN  LATER  AN  elements,  however,  served  to  assist  in  de- 

IN  ROME.    PRELIMINARY  NOTE.  terminhig  more  closely  the   date   of  the 

cloister  of  St.  John  Lateran,  nameW,  the 

By  A.  L.  FROTHINGHAM,  JR.  ,■  1     .U  *         +•  J    J  +• 

style  or  lioth  construction  and  decoration 

Perhaps  the  two  most  beautiful  cloisters  on  the  one  hand,  and  the  inscriptions  giv- 

in  the  world  are  those  of  St.  John  Lateran  ing  the  names  of  the  artists  on  the  other. 

and  S.    Paul-outside-the-walls   in   Rome.  The  artists  wereVassallectus  and  his  father. 

Both  are  known  to  be  works  of  the  first  the  former   well   known   as  the   greatest 

half  of  the  XIII  century,  but  no  more  Romanartist  of  the  XIII  century,  a  sculp- 

precise  date  has  been  ascertained.     Two  tor,   mosaicist   and    architect  of  the  first 
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rank.     He  worked  as  late  as  1263,  and, 
perhaps,  even  1276,  and  may  l)e  said  to 
have  been  born   shortly  before  or   after 
1200.     At  all   events,  he   could   scarcely 
have  liegun  work   on  the   cloister,   as   a 
young  man,  in  connection  with  his  father, 
much  l)efore  1220.     The  same  answer  is 
afforded   by    an    examination    of    other 
cloisters  in  Rome  and  its  neighborhood. 
Those  of  S.   Sisto  and  S.   Sal)ina,  built 
towards  1220,  are  far  simpler  and  of  an 
earlier  style,  and  yet  the  cloister  of  Sas- 
sovivo,  near  Fohgno,  dated  from  1229,  is 
stated  to  be  m  the  Roman  rfianner,  op».s 
Romanum,  showing  it  to  be  an  imitation 
of  some  structure  in  Rome,  which  can  l)e 
none  other  than  thecloister  ofSt.  JohnLat- 
eran,  for  the  cloister  of  St.  Paul  had  not  yet 
been  built.  Forthese  reasons  I  had  already 
hazarded  the  opinion  {Journal  of  Archeol- 
ogy, 1891)  that  this  cloister  could   be  as- 
signed  to   the   years   between   1220   and 
1230.     This   I  can  now  confirm   from  a 
contemporary  document,  dated  in    1227. 
It  is  the  will  of  Cardinal  Guala  dei  Ric- 
chieri,  a  well-known  diplomat  of  the  XIII 
century,  oneofthelegates  to  the  Albigenses, 
and  a  patron  of  art,  especially  of  architect- 
ure, who  died  in  1 230.  In  his  will,  written  in 
Romein  1227,  he  leaves  ten  pounds  of  Prov- 
encal money  for  the  work  of  constructing 
the  cloister  of  St.  John  Lateran,  and  tlie 
wording   is    such    as    to    show    that    the 
building  was  at  that  time  being  carried  on. 
The  Cardinal  was  often  in  Rome  owing  to 
the  important  share  betook  in  papal  poli- 
tics, and  his  will  is  dated  from  the  Chui(  h 
of  S.  Martino  ai  Monti.     The  fact  that  this 
clause  had  not  been  expunged  before  his 
death  would  show  tbat  in  1230  the  Avork 
Avas  still  going  on. 


LEOPOLD  KRONECKER. 


By  HENRY  B.  FINE. 


Leopold  Kronecker,  one  of  the  most  il- 
lustrious of  contemporary  mathematicians, 


the  senior  active  professor  of  mathematics 
in  the  University  of  Berlin  and  editor-in- 
chief  of  the  Journal  fur  reine  und  ange- 
wandte  Mathematik(CYe\\e),  died  at  Berlin 
on  the  29tb  of  last  December  in  his  68th 
year. 

Kronecker  did  work  of  the  first  import- 
ance in  no  less  than  three  great  depart- 
ments of  mathematics  :  the  theory  of  num- 
bers, algebra,  and  elliptic  functions.  As 
an  arithmetician  his  name  is  associated 
with  the  great  names  of  Gauss,  Dirichlet, 
and  Eisenstein  ;  as  an  algebraist  with  those 
of  Abel  and  Galois. 

Perhaps  his  most  important  contribu- 
tion to  mathematics  was  his  "  arithmetical 
theory  "  of  the  algebraic  equation,  which 
completes  the  famous  theory  of  Galois.  It 
carries  the  general  theory  of  equations 
back  to  a  theory  of  indeterminates  which, 
before  Galois,  it  was  always  assumed  to 
be  in  the  superficial  and  false  sense,  that 
the  coefficients  and  therefore  the  roots  of 
any  equation  may  be  treated  as  indeter- 
minate. 

But  the  fine  quality  of  Kronecker's  work 
is  even  more  notable  than  its  range  or  the 
im])ortance  of  its  results.  He  set  the  high- 
est ])ossible  standard  of  mathematical  rig- 
or. ]^]arly  in  the  Grundzuge  einer  arith- 
mdhclien  TJieorie  der  algebraischen  Grossen, 
the  great  memoir  in  which  he  gave  the  first 
systematic  presentation  of  his  arithmet- 
ical theory,  in  defining  an  irreducible  func- 
tion, he  says  "  Die  Definition  der  Irre- 
ductibilitiit  entbehrtso  lange  einer  sicheren 
( Irundlage  als  nicht  eine  ]\Icthode  angege- 
ben  ist,  mittels  deren  bei  einer  bestimmten 
vorgelegten  Function  entschieden  werden 
kann,  ob  dieselbe  der  aufgestellten  Defi- 
nition gemiiss  irreductibel  ist  oder  nicht," 
and  proceeds  therewith  to  supply  the  miss- 
ing test.  And  this  criterion,  according  to 
which  no  definition  may  be  considered 
justilied,  no  theorem  established,  until  a 
method    is   supplied   for    determining  in 
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every  given  concrete  case  whether  the  defi- 
nition or  theorem  actually  applies  or  not, 
he  everywhere  insisted  upon,  scrupu- 
lously meeting  its  requirements  in  his  own 
work  and  sharply  criticising  all  failures  to 
meet  them  in  the  works  of  others.  A  defi- 
nition which  did  not  stand  this  test  he 
denominated  the  invention  of  a  mere 
fiction,  an  artificial  abstraction  for  which 
there  should  be  no  place  in  mathematics. 

This  is  the  rigor  of  the  ancient  Greek 
geometry — in  rejecting  hypothetical  con- 
structions Euclid  recognized  a  similar 
criterion — and  thout>h  far  enough  from 
being  always  realized  in  the  modern  anal- 
ysis, must  characterize  ever}-  mathematical 
theory  in  its  final  form.  For,  until  it  has 
been  attained,  either  the  ultimate  elements 
of  the  theory  have  not  l)een  reached  or 
the  artificial  concepts  with  which  it  has 
aided  itself  in  its  growth  have  not  been  set 
aside  and  the  theory  deduced  directly 
from  these  elements. 

Closely  related  to  this  fine  conception 
of  mathematical  rigor  are  the  other  salient 
traits  of  Kronecker's  work.  It  possesses 
that  high  artistic  merit  which  consists  in 
the  perfect  adaptation  of  means  to  ends. 
His  methods  are  always  pure,  fit,  direct,  and 
the  simplest  which  the  requirements  of 
absolute  rigor  will  allow.  Writing  to 
Dirichlet  in  1856  he  says  of  a  method  which 
he  has  discovered  for  deducing  the  prop- 
erties of  solvable  equations  of  primedegree, 
that  it  meets  all  the  proj^cr  requirements 
of  simplicity  and  rigor,  "  dcnn  dieMethode 
verlangt  keinen  irgend  hoheren  Stand  punkt 
mathematischen  Fassungsvermogens  als 
das  Problem  selbst,  welches  dadur(,'h  er- 
ledigt  Avird."  And  again  lor  his  principle 
of  "  association"  he  claims  :  "  Sie  gewahrt 
den  '  einfachsten'  erforderlichen  und  hin- 
reichenden  Apparat,  um  diearithmetischen 
Eigenschaften  cler  allgemeinsten  algebrais- 
chen  Grossen  '  vollstandig  '  und  '  auf  die 
einfachste   Weise'  darzulegen,"  adopting 


the  phrases  which  are  quoted  from  the 
first  proposition  of  Kirchhoff's  Mechanics. 
This  '  Einfachheit,^  to  be  sure,  is  of  a  kind 
which  it  oftentimes  requires  much  reflec- 
tion to  ap))reciate.  He  was  a  foe  not  only 
of  artificial  concepts  but  of  all  artificial 
methods  and  of  all  artificial  or  purely  for- 
mal tendencies  in  mathematics.  He  would 
have  rid  mathematics  of  the  artificial 
numbers  and  of  its  "  symbolic  "  methods, 
and  the  devising  of  new  functions  seemed 
to  him  a  foolish  waste  of  energy.  "  God 
created  numbers  and  geometry,"  I  once 
heard  him  say,  "  but  man  the  functions." 

It  was  his  boast  that  he  was  the  most 
practical  of  mathematicians.  He  said 
whimsically  to  me  one  day  last  summer : 
"  It  is  a  pity  that  you  Americans  do  not 
know  me  better.  You  would  surely  ap- 
preciate me,  I  am  so  practical."  And  in 
a  somewhat  transcendental  sense  of  the 
word,  to  be  sure,  he  was  profoundly  prac- 
tical. He  sought  to  avoid  all  mere  abstrac- 
tions and  to  give  his  theories  concrete  form. 
Thus  in  the  Galois  theory  he  replaced  the 
abstraction,  a  group  of  substitutions,  by 
concrete  functions  which  remain  unchang- 
ed for  the  substitutions  of  the  group. 
Neither  definition,  theorem,  nor  method 
had  value  in  his  eyes  which  could  not  be 
applied  to  concrete  cases,  which  could  not 
be  made  to  yield  concrete  results.  On  this 
account  he  did  not  set  great  store  by  the 
services  of  the  theory  of  substitutions  to 
algebra.  \A'ith  all  its  beauty,  he  would 
urge,  it  is  only  formal,  it  does  not  show 
how  to  construct  the  group  of  a  given 
equation. 

Kronecker  influenced  the  mathematical 
thinking  of  Germany  as  much  through  his 
lectures  as  through  his  puljlished  writings. 
He  was  a  very  stimulating  and  interesting 
lecturer.  To  an  unusual  degree  he  took 
his  hearers  into  his  confidence  and  allowed 
them  the  privilege  of  watching  the  actual 
evolution  of  his  thoughts.      His  lectures 
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were  not  overprepared,  but  the  details  of 
even  important  demonstrations  were  left 
to  take  their  chances  in  the  lecture  room. 
Occasionally  there  would  be  a  disastrous 
slip  in  the  reckoning  or  argument,  or  the 
outcome  would  1)e  the  discovery  that  the 
theorem  sought  to  be  established  was  false. 
But  that  only  afforded  opportunity  to  see 
the  marvellous  quickness  with  which  he 
would  run  an  error  down  and  recover  him- 
self. 

His  lectures  were  always  fresh.  The 
principal  courses  were  on  determinants, 
theory  of  numbers,  algebra,  and  definite 
integrals,  and  one  of  these  in  its  turn  he 
delivered  each  semester.  But  he  never 
merely  repeated  himself  If  a  lecture  did 
not  differ  from  all  its  predecessors  in  con- 
tent, it  surely  did  in  point  of  view  or 
method.  It  was  always  the  most  recent 
product  of  his  mathematical  thinking.  In 
his  lecturing,  moreover,  he  avoided  the 
excessive  conciseness  which  is  the  chief 
cause  of  the  difficulty  of  his  published 
writings. 

Personally,  Kronecker  was  most  charm- 
ing and  amiable,  a  polished  gentleman  and 
man  of  the  world.  He  was  very  generous 
with  his  time  and  thoughts,  loving  to  talk 
to  an  appreciative  listener  of  some  favorite 
doctrine,  or  of  the  famous  mathematicians 
with  wliom  he  had  been  associated. 

He  was  a  man  of  rare  genius,  a  mathe- 
matician of  the  first  rank  in  this  century 
of  great  mathematicians. 


From  a  paper  published  in  the  Bulletin  of  the 
New  York  Mathematical  Society,  May,  18i)2. 


VANADIUM    IN    SUN-SPOTS. 


By  C.  A.  YOUNG. 


In  studying  the  spectrum  of  sun-spots 
a  curious  and  interesting  result  has  ap- 
peared. It  is  found  that  in  the  orange 
region  of  the  spectrum  the  lines  of  Vana- 
dium, which  for  the  most  part   are  ex- 


tremely faint  in  the  spectrum  of  the  ordi- 
nary solar  surface,  are  almost  the  most 
conspicuous  of  all  those  which  come  out 
as  "  characteristic  "  in  the  spot-spectrum. 
These  lines  were  noticed  long  ago  as  very 
prominent  in  sun-spot  spectra,  but  it  was 
not  tlien  possible  to  identify  them:  the 
recent  ])liotographic  observations  of  Pro- 
fessor Pvowland  upon  the  metallic  spectra 
and  their  correspondence  with  the  solar 
spectrum,  make  it  now  very  easy  to  recog- 
nize their  true  origin.  About  thirty  lines 
of  vanadium  exist  in  the  portion  of  the 
spectrum  which  lias  been  examined  thus 
far,  and  every  one  of  them,  without  ex- 
ception, shows  more  or  less  widening  and 
intensification,  and  several  of  them  are 
even  ''  revei'sed  "  through  the  centre  by  a 
fine,  1  (right  line.  It  remains  to  be  seen 
whether  a  similar  result  will  be  obtained 
in  other  parts  of  the  spectrum  ;  and  also 
whether  this  special  conspicuousness  of 
Vanadium  is  peculiar  to  a  few  spots  only, 
or  whether  it  is  usual,  as  is  probably  the 
case. 

In  the  course  of  his  observations.  Pro- 
fessor Rowland  detected  the  presence  of 
Silicon  in  the  sun's  atmosphere,  and  it 
is  interesting  to  find  that  some  of  the 
hitherto  unrecognized  lines  in  the  Chro- 
mosphere spectrum  are  due  to  this  metal. 

The  existing  catalogues  of  lines  peculiar 
to  the  spectra  of  Sun-spots  and  the  Chro- 
mosphere were  made  nearly  twenty  years 
ago,  and  need  careful  revision.  They 
were  made  with  instruments,  which,  al- 
though the  best  then  available,  were  far 
inferior  to  those  now  at  our  disposal,  and, 
of  course,  the  wave-lengths  then  assigned 
to  the  lines  are  hardl}'  more  than  approxi- 
mations, and  many  of  the  "identifications" 
were  erroneous,  i.  e.,  there  are  a  good 
many  cases  where  it  now  appears  that  a 
line  assigned  to  iron,  for  instance,  really 
belongs  not  to  iron,  but  to  some  other 
substance  which  has  a  faint  line  in  its 
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spectrum  so  near  to  the  iron    line   that  the  new  spectroscope  is  such  a  revision, 

the  two  appeared  as  one  in  the  instrument  and  the  results  hitherto  reported  are  to 

used  by  the  observer  in  making  out  his  be  considered   as   merely  incidental  to  its 

catalogue.  prosecution. 

Naturally,   therefore,   one   of  the   first 

pieces  of  work  to  be  taken  np  here  with  PRI^x■ETON,  May  19,  1892. 


SUMMARIES  OF  PAPERS  PUBLISHED. 


A  RAPIDMETHOD  FOR  THE  COMPLETE 
PRECIPITATION    OF    ARSENIC    AS 
THE  PENTASULPHIDE,  AND  FOR 
ITS      SEPARATION     FROM    BIS- 
MUTH, ANTIMONY,  LEAD  AND 
SIMILAR   METALS. 


By  FRED   NEHER. 


Some  weeks  ago  in  the  course  of  an  ap- 
plication of  Dr.  L.  W.  McCay's  method 
for  the  determination  of  arsenic  as  the 
])entasulphide*  to  the  analysis  of  a  speise 
it  was  found  necessary  to  separate  small 
quantities  of  bismuth  from  the  arsenic 
solution.  The  usual  methods  not  proving 
satisfactory,  experiments  were  made  to 
determine  whether  arsenic  could  not  be 
precipitated  as  pentasulphide  in  the  pre- 
sence of  bismuth,  without  the  simulta- 
neous precipitation  of  the  latter,  by  simply 
increasing  the  quantity  of  hydrochloric 
acid  present  during  the  action  of  the  hy- 
drogen sulphide.  In  the  course  of  these 
experiments  it  was  found  that  when  a 
stream  of  hydrogen  sulpliide  is  led  into  a 
solution  of  arsenic  acid  in  very  strong  hy- 
drochloric acid  the  precipitation  of  the 
arsenic  begins  almost  immediately,  ad- 
vances rapidly  and  approaches  completion 
in  a  relatively  short  time. 

Over  forty  carefully  conducted  tests 
served  to  show  that  by  a  strict  observance 
of  the  following  conditions  the  arsenic 
in  an  arsenic  acid  solution  can  be  deter- 
mined with  the  greatest  facility  and  ac- 
curacy : 


*  Am.  Chem.  Jour.,  Vol.  IX,  No.  3. 


1.  The  solution  should  contain  hydro- 
chloric acid  in  the  proportion  of  two  parts 
concentrated  hydrochloric  acid  (sp.  gr. 
1.20)  to  one  part  water.  A  greater  excess, 
however,  in  nowise  impedes  jDrecipitation, 
but  seems  the  rather  slightly  to  facilitate 
it.  As  a  possible  explanation  of  this  ac- 
tion it  is  suggested  that  in  the  presence  of 
such  an  enormous  excess  of  hydrochloric 
acid  a  higher  chloride  or  oxyehloride  of 
arsenic  is  formed,  which  is  more  readily 
acted  upon  by  hydrogen  sulphide  than 
the  corresponding  oxide.  The  fact  that 
when  such  a  solution  is  heated  arsenic 
trichloride  is  formed  lends  some  proba- 
bility to  this  view.  Experiments  show 
also  that  the  arsenic  before  precipitating 
as  pentasulphide  passes  through  an  in- 
termediate sulpho-compound,  possibly 
As  C1.,S,  which  yields  essentially  the  same 
reactions  as  sulphoxyarsenic  acid.f 

2.  A  continuous  rapid  stream  of  pure 
hydrogen  sulphide  should  be  passed  into 
the  solution  for  one  hour  and  a  half, 
though  the  precipitation  is  generally  com- 
plete at  the  end  of  an  hour.  The  filtrate 
should  always  smell  strongly  of  hydrogen 
sulphide. 

3.  The  solution  must  not  be  heated  be- 
fore or  during  precipitation ;  if  heated,  a 
part  of  the  arsenic  precipitates  as  trisul- 
phide.  Hence  care  must  be  taken  to  mix 
in  the  hydrochloric  acid  slowly,  and  not 
to  allow  the  solution  meanwhile  to  un- 
dergo any  marked  rise  in  temperature. 

t  L.  VV.  McCay :  Zeit.  f.  Anal.  Chem.,  Vol.  XXVII, 
pp.  632-634;  also,  Am.  Chem.  Jour.,  Vol.  X,  No.  6. 
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Fourteen  analyses  of  various  quantities 
of  several  carefully  standardized  potassium 
arseniate  solutions  show  an  average  varia- 
tion of  less  than  0.0002  grni.  in  the  quan- 
tity of  pentasulphide  obtained  from  the 
calculated  amount,  the  greatest  variation 
being  0.0003  grm.     The  ])recipitates  were 


weighed  in  Gooch  crucibles  after  being 
Avashed,  sometimes  with  alcohol  and  car- 
bon bisulphide,  generally  only  with  hot 
alcohol,  to  remove  the  trace  of  free  sul- 
l)hur  they  usually  contain,  and  dried  in 
the  air  bath  at  100°  C.  I  select  the  follow- 
ing analyses  as  typical :    ■ 


I. 


II. 


III. 


TAKEN. 

40  C.  C.  sol.  No.  1, 
100  C.  C.  HCl. 
HjS  40  minutes. 


CALCULATED.  FOUND. 

0.3510  grm.  As,S5       0.3-509  grm.  As^S^ 
=l0.1698     "      As.     =0.1697     "      As. 


20  C.  C.  sol.  No.  1, 
5  C.  C.  H^O  ;  50  C.  C.  HCl.  =0.0849 
H,S  1  hour. 


0.1755  grm.  A.SjS^j 


As. 


0.1752  grm.  As^Ss 
1 0.0847     "      As. 


15  grins,  sol  2, 
treated  us  above. 


0.1278  grm.  A.^^Sg      0.1278  grm.  As^Sg 
=0.0618     "      As.     =0.0618     "      As. 


The  value  of  this  method  however  lies 
not  so  much  in  its  rapidity  and  accuracy 
as  in  the  use  which  may  be  made  of  it  to 
separate  arsenic  from  several  of  the  metals 
which  are  frequently  met  with  in  tlie 
course  of  analyses  in  solution  with  it.  It 
has  already  been  found  possible  to  sep- 
arate arsenic  fro)n  antimony,  bismuth, 
cadmium  and  lead  by  this  method,  as 
strong  hydrochloric  acid  solutions  of  these 
metals  remain  clear  when  treated  with 
hydrogen  sulphide.  The  possibility  of 
successfully  applying  the  method,  to  tlie 
separation  of  arsenic  from  several  of  the 
other  members  of  the  Hfth  and  sixth 
groups  is  also  being  investigated. 


Absti"act  of  an  article    wiilten    for    Freseniu."' 
Zeitschrift  fiir  Anal.  C'hemic. 


THE  ETHICS  OFTHE  DIVINE  COMEDY. 


By  E.  W.  EVANS,  JR.,  Univ.   Fellow. 

In  introducing  liis  subject  the  writer 
declared  that,  in  addition  to  the  necessary 
lights  which  men  of  erudition  or  of  critical 
acumen  bring  to  the  illumination  of  a 
great  poem,  the  student  of  philosoi^hy 
offers  his  own  j)eculiar  contribution.     A 


poem,  like  any  other  work  of  art,  is  an 
organism.  Besides  the  flesh  and  blood  of 
sensuous  imagery,  which  a  great  poem 
must  abundantly  possess,  there  is  im- 
Itlicit  in  it,  as  in  all  developed  structures, 
a  complicated  skeleton  of  speculative 
thought,  which  it  is  the  privilege  of  the 
philosophic  critic  of  literature  to  explicate. 
A  poem,  great  enough  to  be  called  a  world- 
poem,  is  one  that  has  penetrated  the  in- 
tellectual and  emotional  life  of  many 
typical  individuals,  and  has  portrayed 
these  several  sorts  of  persons  in  their  cor- 
porate, moral  capacities,  as  related  to 
family,  to  society,  to  the  state  and  to  the 
church.  These  central  questions  of  theory 
and  morals,  which  are  implicate  in  the 
framework  of  a  great  poem,  the  philoso- 
phic student  of  art  may  render  explicit, 
liiit  in  so  doing,  he  does  not  at  all  evisce- 
rate the  poem  as  a  work  of  genius;  he 
does  not  seek  to  substitute  his  tentative 
interpretation  of  the  inner  meaning  of  the 
l)oem  in  place  of  the  "  mystic  unfathom- 
al)le  song  "  itself  He  merely  does  for  the 
art-product  what  the  scientist  does  for 
physical  nature,  and  tlie  metaphysician 
does  for  reality — he  sends   out  the  inter- 
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pretative  rays  of  reason,  so  that  they  may  metaphysical  speculation  and  artistic  por- 
rest  upon  the  work  of  art,  and  give  added  trayals  of  tlie  day.     Dante's  idea  of  the 
light  and  more  profitable  pleasure  to  those  relation  of  the  will  to  the  innate  endow- 
who  examine  the  picture  or  read  the  poem,  ments  of  man,  his  primary  appetences  and 
The  theme  and  treatment  of  the  Homeric  affections,  was  then  discussed.     And  the 
epics  were  then  contrasted  with  those  of  emerging  problem  of  love — Dante's  word 
the  "  Divine  Comedy  ;"  and  the  conclu-  to  include  the  whole  range  of  passion,  de- 
sion  was  reached,  that,  in  Dante's  poem,  sire,  emotion,  affection — as  uncontrolled 
virtue  and  vice  and  their  fitting  conse-  by  the  will,  was  developed  in  its  bearing 
quences  were  impressively  manifested,  not  upon  the  seven  cardinal  sins.     These  were 
as  they  appear  in  this  world  of  slow-mov-  then  severally  graded  in  a  scale  of  ethical 
ing  natural  law,  but  as  they  really  are  in  value  according  as  they  tend  more  or  less 
a  world  of  spirits  where  facts  are  seen  mh  to  destroy  the  social  cosmos — which  latter 
specie  aeiernitatis,  under  the  white  light  of  is  held  together  by  the  ethical  relation- 
eternity.     Dante's  endeavor  in  the  ''  Di-  ships   subsisting   between  the  individual 
vine  Comedy  "  was  to  represent    artisti-  and  himself  regarded  as  object,  between 
cally,  and  therefore  most  adequately,  the  the  individual  and  God,  and  between  the 
possible  attitudes  of  the  human  will  to-  individual   and  other  persons,  or  aggre- 
Avard    the    divine  will,   and    the   effects  gates  of  persons,  as  the  fam'ily,  the  econo- 
flowing  therefrom.     The  whole  structure  mic  corporation,  the  church,  and  the  state, 
of  the  poem,  therefore,  rests  upon  the  free-  It  was  then  explained  why  these  several 
dom  of  the  will,  the  question  of  human  sins  were  atoned  for  in  their  general  and 
freedom  being  in  its  turn  dependent  upon  immediate   forms    in   the    "  Purgatorio," 
the  conception  which  is  entertained  of  the  while  in  the  "Inferno"  the  majority  of 
highest  principle  of  the  universe — God.  them  were  punished  in  their  special  ef- 
Dante's  Christian  conception  of  God  was  fects.     This  consideration  naturally  led  to 
then  contrasted  with  that  found  in  the  the   larger   question    of  the  fundamental 
Oriental   religions.     The    conclusion    ar-  ethical  distinction  between  the  sinners  in 
rived   at   was   that,    as   God  possessed  a  the  "  Inferno  "  and  those  in  the  "  Purga- 
completely  fashioned  will,  man,  the  finite  torio."     Audit  was  found  that  the  delin- 
image  of  his  Creator,  might  serenely  in-  quents    whose    condition   is    symbolized 
trench   himself  behind  his  own  limited  under  the  name  of  Hell  have  so  smothered 
bulwark  of  freedom,  and  act  out  in  time  their  wills  in  the  fumes  of  inordinate  and 
and  space  that  which  God  knows  from  all  perverted  desire  that  they  have  become 
eternity.  Personality,  with  its  accompany-  fatalists ;  while  the   souls   in   Purgatory, 
ing  responsibility  to  God,  whose  perfect  not  having  been  dulled  by  atrophy  of  the 
nature  furnishes  the  norm  of  the  true  and  will  and  by  reiterated  transgression,  com- 
false,  the  good  and   evil,   is   the  corner-  prebend  the  reaction  of  sin  as  the  result 
stone  upon  which  rest  the  "  Inferno,"  the  of  freedom,  not  of  fate.     The  optimistic 
"Purgatorio"  and  the  "Paradiso."     The  formula  of  innocence,  sin,  developed  self- 
natural   and    necessary   consequences   of  consciousness,  is  therefore  seen  to  apply 
sin  were  then  examined  in  the  light  of  only  to  the  latter  class  of  sinners,  not  at 
Dante's  psychological  and  figurative  treat-  all  to  the  former.     It  is  only  as  one  with- 
mentof  them;  and  his  positive  concep-  draws  into  the  silent  halls  of  consciousness 
tion   of  sin  was  contrasted  with  a  facile  and  there  sees  written  upon  his  soul  by 
ethical  optimism  current  in  much  of  the  the  hand  of  God  and  of  natural  law  the 
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consequences  of  his  own  sinful  act,  that 
there  is  the  possibiUty  of  purification. 
When  our  sins  are  viewed  by  the  clear 
light  of  freedom,  and  not  by  tlie  oljscura- 
tion  of  fate;  then,  and  only  then,  will  we 
willingly,  and  like  the  souls  in  the  "  Pur- 
gatorio,"  even  eagerly,  endure  the  suffer- 
ing and  shame  of  sin  that  thus  we  may 
rise  purified,  and  may  at  last  reach  tliat 
"  Paradiso  "  where  will  and  desire  are  in 
glad  acquiescence.  Then  we,  as  pure 
spiritual  personalities,  will  love  and  re- 
spect others  as  pure  spiritual  personalities, 
and  the  vision  of  God  will  be  assured. 


*  Ab-stract  of  a  paper  reutl  before   the  I'bilosophi- 
cal  Club  May  17,  1892. 


HISTORIC  DEVELOPMENT  OF  GOTHIC 
IN  ITALY. 


By  A.  L.  FROTHINGHAM,  Jr. 

In  passing  from  the  north  of  Europe  to 
Italy,  Gothic  architecture  took  a  shape  so 
different  in  character  as  to  have  caused 
contradictory  suppositions  as  to  the  source 
from  which  it  was  introduced  into  Italy, 
and  contra<lictory  judgments  as  to  the 
artistic  character  and  value  of  Italian 
Gothic.  After  laying  down  the  construct- 
ive principles  of  Gothic  as  a  skeleton  of 
ribs  sustaining  vaults  whose  equilibrium 
is  maintained  by  thrust  and  counter- 
thrust,  the  paper  of  which  this  is  a  sum- 
mary sketched  the  history  of  vaulting  in 
France  before  and  during  the  early  Gothic 
period,  and  then  gave  in  greater  detail  the 
attitude  toward  vaulting  of  the  various 
Italian  schools  of  architecture  during  the 
two  centuries  preceding  the  introduction 
of  Gothic.  The  Italians  were  pre-emi- 
nently painters  and  lovers  of  color;  for 
form  they  cared  less;  for  the  discovery  and 
development  of  constructional  principles 
they  cared  almost  nothing,  except  in  the; 
north,  where  the  Germanic  tribes  liad 
brought  in  an  infusion  of  Northern  blood. 
The   wooden    roofs   were,   therefore,  pre- 


served  throughout  Italy,  the  excei)tions 
l>eing  in  tlie  case  of  Byzantine  influence 
as  at  Venice,  in  Calabria  and  other  parts  of 
the  South  ;  Mohammedan  influence  as  in 
Sicily,  French-Norman  influence  as  in  the 
South,  and  French-Burgundian  influence 
in  the  monastic  constructions  of  the  Cis- 
tercians.    The  only  case  of  independent 
development  of  vaulting  was,  as  indicated 
above,  in   Lombardy.     There  was,  there- 
fore, no  architectural  movement  in  Italy 
to  Avhich  the  Gothic  could  attach  itself:  it 
had  to  be  imported  and  started  there  on 
an  independent  basis.     Many  critics  have 
thought  that  it  was  imported  from  Ger- 
many.    The  first  point  of  importance  in 
this  i)aper  was  a  series  of  proofs  that  the 
importation  was  from  France,  and  was  not 
effected  at  one  moment,  but  was  a  contin- 
uous operation  extending  over  a  period  of 
forty  or   fifty   years,  beginning   in  about 
1170  or  1175  and  continuing  through  the 
first   quarter  of  the   thirteenth    century. 
The  works  erected  during  this  j^eriod  by 
the  French  architects  and  their  pupils  were 
purely   French   in   style,  or   but   slightly 
tinged  with   Italian  peculiarities,  and  are 
consequently  more  pure   than  the  corre- 
sponding  constructions   in   Germany   or 
England.     The  agency  for  the  importation 
was  the  Cistercian  order  of  monks.     Each 
of  these   large   monasteries   not    only  re- 
quired  and  gave   occupation   to  a  large 
number  of  architects  on  account  of  the 
number  and  size  of  their  structures,  but 
liad  training  schools  for  architects  whom 
they   sent   out,  either   to   erect   affiliated 
monasteries  when  they  were  members  of 
the  order,  or  to  practise  the  style  as  lay 
architects.     There  were  about  ninety  Cis- 
tercian  monasteries  in  Italy.     Burgundy 
was  the  source  of  the  style,  and  the  model 
structure  there   may  be  said  to  be  Pon- 
tigny,  on  which  Fossanova,  in  Italy,  was 
modeled.     The  same  men  who  built  Fos- 
savora  appear  to  have  gone  from  there  to 
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build  CasauKiri  and  Arabuna,  shortly  after  Hence  the  approach  in  the  interiors  to  the 

1200,  and  then,  in   about  12LS,  to  S.  Gal-  German  tyjie  of  hall-churches,  with  side- 

i^-ano,  near  Siena.    At  the  sanu' time,  about  aisles  nearly  as   loft}'  as   the   nave,  with 

1207,  S.  Martino  al  Cimino,  near  \'iterbo,  lofty,  lieavy  piers  separating  the  nave  from 

was  beinu'  built,  sliowin^-  i-athcr  the  intlu-  tlie  aisles.     There  is  no  forest  of  piers,  no 

ence  of  the  He  de-France  than  Normandy.  rhythm  of  ascending  Unes,  no  development 

Tn    the   towns   and    cities  near  these  and  of  carved    mouldings,  no  great  windows 

oilier    large    C'isterciau    nu)nasteries,    the  filled    witli    jjainted    glass;    but   in   their 

same  early  Gothic  style  was   used  in  the  place  a  wide  expanse  of  wall  covered  with 

cathedrals,      parish     cliurches,    monastic  frescoes. 

structures,    city     halls,     castles,    private  Such  were  the  general  characteristics: 

houses.     The  church  ofS.  Andrea,  at  Wn--  besides  these,  each  school  developed  spe- 

celli  (1219-24),  cited  hitherto  as  the  ear-  cial  features.     The  thirteenth  century  was 

liest  example  of  Gothic  in  Italy,  is  proved  the  period  for  monastic  chui'ches  and  town 

to  be  built  on  a  Cistercian  model,  and  in  lialls :  the   fourteenth  century  the  period 

])articular  to  be  copied  from  such  a  struc-  of  cathedrals.     During  the  first  the  archi- 

ture  as  the  Cistercian  church  of  Vaux-de-  tects  were  nearly  all  monks  ;  during  the 

Cernay.  second  they  were  largely  laymen  belong- 

A  second  group  of  buildings,  best  exem-  ing  to  the  art  guilds  organized  in  almost 

plified   by  some   monuments  at  Viterbo,  every  Italian  city. 

show  the  transition  from  the  Cistercian  to  Italian  Gotliic  architects  may  be  said  to 

the  Dominican  and  Franciscan  forms  of  have  achieved  the  greatest  success  in  their 

the  Gothic.     These  two  mendicant  orders  civil  and  ])rivate  architecture,  whose  mon- 

in  adopting  Gothic  at  once  as  their  style,  uments  surpass  those  of  any  other  country 

showed  their  usual  ability  and  foresight,  in    Europe :    the   city  halls   of  Florence, 

and  by  their  action  Umbria   became  the  Siena,   Perugia,   Cremona,   for    example; 

starting-point  for  a  form  of  Gothic  that  is  the  palaces  of  Venice  and  Verona  are  ex- 

specifically  Italian.  amples  of  their  best  work. 

There  are  five  specifically  Italian  schools  Finally,  a   distinction   was   drawn   be- 

of  Gothic  which  are  strongly  marked  :  (1)  tween  system  and  style.     Some  writers  have 

the  Lombard  ;  (2)  the  Venetian  ;  (3)  the  contended  that  the  Italian  architecture  of 

Florentine  and  Tuscan  ;  (4)  theUmbrian  ;  this  period  cannot  be  called  Gothic  at  all, 

and  (5)  the  Angevin,  in  the  South.     Most  because  it  does  not  carry  out  logically  and 

of  these  borrowed  certain  traits  from  the  fi-^Hy  the  princi^jles  of  Gothic  estaldished 

Cistercians,  such  as,  in  the   ground-plan,  in  France.    Granting  this,  it  is  only  proved 

the  square  apse,  and  in  the  structure  the  that  Italy  did  not  adopt  the  Gothic  system. 

ribbed  cross-vault,  though  in  the  use  of  But  the  purely  artistic  form,  the  higher 

the   latter   they  retrograded    rather  than  art  as  contrasted  to  the  more  material  sci- 

progressed.    The  prmcipal  variations  from  ence ;  what  we  may  call  the  style  of  Gothic 

the  Cistercian   models    were   as   follows:  architecture, is  quite  another  matter.     We 

Owing    to   the    large   city   congregations  most  emphatically  assert  that  Italy  devel- 

gathered   in   Dominican  and  Franciscan  oped   in  varied    form   its  side  of  Gothic 

churches,  wider  naves  and   aisles,  loftier  style,  and  that  it  has  a  perfect  right  to  a 

aisle-vaults  and  piers  more  widely  spaced,  place  in  the  European  art  concert  of  this 

were  needed  to  help  eyesight  and  hearino-.  period  and  style. 
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NOTE   ON    SOPHOCLES    OED.    TYR.    II. 

44-45- 


By  N.  E.  CROSBY. 


0)5  Tolaiv  ejjiTTeifjoicn  kol  ra?  crvix4>opa<; 
^wo-a?  opu)  iiakiO-Ta  twv  fSovXevixdriuv. 

This  passage  is  most  exhaustively 
treated  by  Prof.  Jehl)  in  his  recent  edition 
of  Sophocles'  plays.  He  devotes  more 
than  eleven  pages  of  his  appendix  towards 
elucidating  these  lines,  and  successfully 
refutes,  in  my  opinion,  Kennedy's  trans- 
lation of  the  words  iv/xcjiopa^  twv  /3oL'A.eu/u.d- 
Twv  l)y  '  comparisons  of  counsels.'  His 
chief  arguments  are  (1)  that  the  word 
^v/jicfyopd  nowhere  else  bears  the  meaning 
of '  comi»arison  '  in  all  classical  literature  ; 
(2)  that  even  if  such  usage  could  be  ad- 
mitted, the  order  of  words  is  decidedly 
obscure,  the  genitive  twv  ^ovXevfiaTiDv  being 
so  far  removed  from  the  noun  ivfx.(t)opd<;, 
the  extraordinary  meaning  of  which  would 
scarcely  l)e  imagined  by  the  listener,  even 
if  the  qualifying  genitive  were  close  at 
hand.  To  my  mind,  this  self-same  argu- 
ment might  be  used  against  Prof.  J  ebb's 
version  of  the  passage,  which  follows  that 
of  an  old  scholiast  and  which  translates 
the  phrase  by  '  the  issues  of  their  coun- 
sels.' I  do  not  deny  that  the  phrase  ras 
$vfji(l)opas  Twi'  (3(>vXevfjidTU)v  might  mean  '  the 
occurrences  that  have  to  do   with   their 


counsels  '  as  Prof.  Jebb  argues,  but  I  con- 
tend that  ^vficjiopd,  when  found  alone  with- 
out modifying  genitive  close  at  hand,  is  '  a 
tvirn  of  events,'  either  '  hap  '  or  '  mis- 
hap,' usually  the  latter.  Now  the  listener 
would  most  certainly  regard  the  word  here 
as  signifjdng  'mishaps'  or  'troul)les,' 
there  being  no  modifier  near  by  and  the 
intensitive  Kai  requiring  some  stronger 
idea  tlian  simple  '  hap  '  or  '  occurrence  ' 
would  convey.  A  careful  reading  of  the 
lines  will  I  think  impress  this  fact  on  the 
reader's  mind.  How  then  do  we  explain 
the  genitive  twv  /SovXevfxdrwv  ?  It  is  the 
casual  genitive,  the  same  construction 
precisely  as  in  line  48,  t^v  irdpos  Trpo^v/xtas 
(cf  11.  697  and  1478).  We  may  translate 
then :  '  Since  I  see  generally  that  in  the 
hands  of  wise  and  experienced  men  even 
troubles  (calamities)  turn  out  prosperous- 
ly, by  reason  of  their  counsels.'  There 
can  be  no  question  as  to  the  suitability  of 
this  rendering  to  the  foregoing  lines,  or  as 
to  the  evident  force  of  kul  in  it,  whereas  I 
must  confess  that  to  me  Jebb's  reading, 
though  so  stoutly  defended  by  him  on  the 
ground  of  its  harmony  with  the  preceding 
lines,  seems  decidedly  lacking  in  such  ac- 
cord, and  falls  rather  liat,  requiring  a 
somewhat  far-fetched  explanation  both  in 
regard  to  its  proper  position  in  the  argu- 
ment, and  the  force  of  the  Kai 
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Ethical  Tkachings  in  Old  English 
TiiTERATum';,  by  Theodore  W.  Hunt, 
Pli.D.,  Litt.D.,  Professor  of  English  in 
the  College  of  New  Jersey.  12mo.  \)\h 
884.  New  York :  Funk  &  Wagnalls  Co. 
1892. 

This  l)Ook  is  in  a  Unc  with  those  pre- 
viously published  l)y  Professor  Hunt,  and 
well  known  to  students  of  English  litera- 
ture. Its  special  object,  as  stated  in  the 
preface,   "is  an  etliical   one  rather   than 


linguistic  or  critical.  Technical  and  min- 
ute discussion  is  purposely  made  subordi- 
nate to  as  brief  and  i)opular  a  presentation 
of  the  theme  as  the  subject-matter  will 
allow." 

There  is  first  an  introductory  essay  on 
"  The  Ethical  Element  in  our  Earlier  Lit- 
erature," whose  aim  is  to  show  the  pres- 
ence of  the  moral  element  in  this  litera- 
ture, and  to  deduce  from  this  fact  some 
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lessons  as  to  the  ethical  character  of  later 
literature.  The  author  begins  with  the 
Celtic  age  as  one  of  moral  preparation, 
then  passes  to  the  age  of  development, 
from  Caedmon  on  to  the  end  of  the  tSaxon 
period.  The  outstanding  characters  of  this 
period  are  Caedmon,  Bede  and  Alcuin. 
T^ater  came  the  modification  of  life  and 
literature  by  the  Danish  invasion  and  the 
Norman  conquest.  With  the  exception 
of  the  age  of  Charles  II  there  is  found  in 
all  pre-Elizabethan  literature  a  predomi- 
nating ethical  element.  The  moral  in- 
debtedness of  all  later  English  literature 
to  this  element  is  emphasized,  and  the 
question  is  raised,  whether  this  prevailing 
ethical  tone  characterizes  the  English  lit- 
erature of  the  present  or  not.  Professor 
Hunt  finds,  in  answer  to  this  question,  a 
moral  declension,  and  a  need  of  a  pro- 
found moral  aw  aliening. 

The  body  of  his  book  is  divided  into 
two  parts  :  I.  The  writers  from  Caedmon 
to  Chaucer,  not  including  the  latter ;  II. 
The  writers  from  Chaucer  to  Ascham. 

Part  first  consists  of  twelve  chapters,  as 
follows  :  Chapter  I.  Caedmon 's  Scriptural 
Paraphrase.  ■■'  The  object  of  this  chapter 
is  to  show  that,  from  the  seventh  century 
of  English  song  down  to  the  present,  the 
spirit  of  Caedmon  and  of  IMilton  has  been 
abroad  to  keep  in  abeyance  all  lower 
tendencies,  and  hold  the  rapidly  unfold- 
ing volume  of  English  verse  loyally  true 
to  its  earliest  ethical  standard."  Chapter 
II.  The  Bible  and  the  Homily  in  Old 
English.  Special  attention  is  called  to 
the  Homilies  as  a  marked  feature  of  Eng- 
lish literature  down  to  the  time  of  Wiclif 
and  Tyndale.  Then  follow  brief  treatise 
on  "The  Ethical  Teaching  of  Beowulf;  " 
"  Venerable  Bede,  the  Old  English  Church 
Historian  ;  "  "  King  Alfred's  Version  of 
Boethius ;  "  "  Cynewulf's  Trilogy  of  Chris- 
tian Song,"  which  is  characterized  as  gen- 
uinely  poetic  and   genuinely   Christian ; 


"  The  Church  and  the  School  in  Old  Eng- 
land," in  which  it  is  shown  tliat  religion 
was  the  father  of  education,  the  school 
the  child  of  the  church ;  "  Layamon,"  who 
stands  on  the  dividing  line,  at  1200  A.  D., 
between  tlie  old  and  the  new  in  English 
History,  and  whose  work  was  strictly  trans- 


itional 


Orm,    an   Old    English    Poet 


Homilist;"  "Richard  de  Bury,  an  Old 
English  Book-Lover;"  "Richard  Rolle, 
the  Hampole  Hermit,"  and  "  Old  English 
Saws  and  Proverbs." 

Part  second  is  also  composed  of  twelve 
chapters  treating  of  "  The  Ethical  Spirit 
of  Chaucer's  Writings  ;  "  "  The  Course  of 
the  World,  a  Bible  Homily;"  "The 
Church  and  the  Stage  in  Old  Illnglancl ;  " 
"  Sir  John  Mandeville,  the  Palestinian 
Traveller;"  "John  Wiclif,  an  Old  Eng- 
lish  Reformer  and  Translator;"  "An  Old 
English  Religious  Satirist,"  William  Lang- 
lande,  whose  Piers  Plowman  is  called  a 
kind  of  Protestant  evangel  nearly  two 
centuries  before  the  Protestant  Reforma- 
tion;  "John  Gower,"  whose  "Vox  Cla- 
mantis  "  is  the  deep  and  solemn  protest 
of  an  '  old  patriot  and  religious  reformer 
against  the  open  excesses  of  his  tinae; ' 
"Old  Religious  Satire,"  from  1400  to  1550 ; 
"  William  Caxton  ;  "  "  Hugh  Latimer,  the 
Homilist,"  whose  only  literary  work  was 
his  sermons ;  "  William  Tyndale  and  his 
Biblical  Work,"  and  "  Roger  Ascham,  or 
English,  Old  and  New,"  the  unique  em- 
'  bodiment  of  old  and  modern  England. 

A  concluding  chapter  is  added  on  "The 
English  Bible  and  the  English  Language." 
This  gives  a  historical  sketch  of  the  vari- 
ous versions  of  the  Bible,  partial  and 
complete,  from  Aid  helm  in  the  eighth 
centur}'  to  the  recent  revision  of  King 
James's  version.  There  is  an  appendix, 
containing  an  Old  English  version  of  the 
Lord's  Prayer  and  the  Apostles'  Creed, 
and  a  reference  list  of  books  and  authors. 
The  l)Ook  is  dedicated  to  Professor  Francis 
A.  March,  of  Lafayette  College. 

J.  H.  Dulles, 
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Walter    Savage    Landor.      A    Critical 
Study,  by   Edwaid    ^^'aternlan    P]vans, 
Jr.,  University  Fellow,  Princeton.     New 
York;  G.  P.  Putnam's  Sons,  1892. 
This  little  book  aims  to  present  Landor 
to  the  reader,  not  froni  the  standpoint  of 
biograph}',  as  does  the  elaborate  work  of 
John    Forster,  nor  yet  in   the  manner  of 
Mr.  Sidney  Colvin,  in  his  account  of  the 
English   Men  of  Letters  Series,  but  "  has 
been  written  in  the  effort,"  as  Mr.  Evans 
says  in  his   preface,  "  to  determine  Lan- 
der's place  and  function  in  literature."     It 
is   accordingly  an  essay  in  literary  criti- 
cism. 

Mr.  Evans  considers  Landor  under  four 
aspects  :  first,  as  a  man  of  letters ;  second, 
as  a  23oet ;  next,  as  a  master  of  })rose  ; 
lastly  and  In-iefiy,  in  his  relation  to  liter- 
ary ideals  and  methods,  with  the  view  of 
determining  his  place  and  quality.  At 
the  end  Mr.  Evans  adds,  in  form  of  an 
appendix,  a  poem  of  some  two  hundred 
verses,  entitled  "The  Shadow  in  Stone," 
idyllic  in  its  cast  and  prompted  l)y  Lan- 
dor's  spirit  of  dealing  with  testhetic  ideas 
from  the  antique.  "  Landor  was  an  ideal- 
ist, whose  intellectual  life  lay  in  the  past," 
is  our  author's  saying  in  one  place  (p.  21  j, 
and  the  judgment  is  a  sound  one.  Not 
that  he  confined  his  searchings  and  studies 
to  Greek  literary  products,  but  that  he  was 
truly  on   the   esthetic   sid^a   late-born 


Greek,  and    not   wholly  in    place   in   the 
generations  of   modern   men.     Hence  he 
hadso  nmch  tranquillity  of  spirit  within, 
so  much  genuine  delight  in  the  company 
of  his  ideals,  and  so  much  noisy  unrest 
and  outward   annoyance  because  of  what 
he  found  about  him.     His  sense  of  idola- 
tion  went  so  far  that  toward  the  end  of  his 
life  he  distrusted  the  thought  of  his  writ- 
ings having  any  future  fame.     "  I  claim 
no  place  in  the  world  of  letters,"  he  wrote 
to  Lord   Brougham,   "  I   am    and  will  be 
alone  as  long  as  I  live,  and  after."     Pos- 
terity Ik's  judged  him  better.     Though  not 
a   writer   for  the  crowd,  and  of  necessity 
restricted   by  the  subtle  and   really  noble 
quality   of  his  style,  to  the  few ;   though 
deficient  "  in  tact  and  sympathy  for  the 
reader."  and  almost  destitute  of  spiritual 
insight,  his  style  is,  as  Mr.  Evans  observes, 
truly  "flawless,"  and    he   has   moreover 
enriched  literature  with  a  choice  furnish- 
ing of  idyllic   and    dramatic  pictures   on 
poetic  side,  and  i)rose  i)ieces  of  high  criti- 
cal and   aesthetic  value,  esi)ecially  in  his 
Fcride.-i    and    Aspasia.      That    these   will 
always  attract  spirits  kindred  to  his  own, 
and  that  his  own  character  has  some  of 
the  traits  that  are  sure  to  appear  again 
and  again    in  cultivated    men,  and  above 
all  in  men  of  genius,  we  sincerely  believe. 

Andrew  F.  West. 


NOTES. 


EXAMINATIONS     FOR     DOCTOR'S     DE- 
GREEJS. 


The  following  applicants  having  com- 
pleted their  courses  of  study  and  fulfilled 
all  the  requirements,  Avere  recommended 
to  the  Board  of  Trustees  for  Doctor's  De- 
grees : 

John  Irenaeus  McCain,  A.  B.,  Professor 
of  Greek  and  English  in  Erskine  College, 
South  Carolina,  for  the  degree  of  Ph.  D. 
in  Literature, 


Suljject  of  Thesis:  Middle  En(/lish  Phi- 
lology. 

Chief  Subject :  English.  Examined  on 
Period  of  the  Elizabethan  Drama,  and 
Textual  ;ind  Etymological  Work  in  Early 
iMiglish. 

Sul)sidiaries:  German  Literature  of  the 
Eighteenth  Century  and  the  Pliilosophy 
of  Plato. 

George  McLean  Harper,  A.  B.,  Profes- 
sor of  French  in  Princeton  College,  for  the 
degree  of  Ph.  D.  in  Literature. 
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Subject  of  Thesis :  The  Legend  of  the 
Holy  Grail. 

Chief  Subject :  French.  Examined  on 
French  Literature  of  the  Seventeenth  Cen- 
tury. 

Subsidiaries:  ItaHan  as  Illustrated  by 
Dante,  and  Thomas  Aquinas  and  his 
Times. 

Charles  Graham  Dunlap,  A.  B.,  Pro- 
fessor of  Enghsh  Language  and  Literature 
in  Kansas  University,  for  the  degree  of 
Litt.  D. 

Subject  of  Thesis  :  Introduction  to  a  Com- 
mentary on  The  Ploughman  s  Tale. 

Chief  Subject :  English.  Examined  on 
English  Literature. 

Subsidiaries  :  Anglo  Saxon  and  Gothic, 
and  English  Constitutional  Law. 

James  Harrington  Boyd,  A.  B.,  Profes- 
sor of  Mathematics  in  Macalaster  College, 
Minn.,  for  the  degree  of  Sc.  D.  in  Science. 

Subjects  of  Thesis  :  "A  Geometrical  Study 
of  Certain  Cases  of  the  Hyper- Geometric  Dif- 
fer enticd  Equation.^'' 

Chief  Subject :  Mathematics.  Subjects 
of  the  Examination  :  Geometry,  Theory 
of  Functions,  and  Differential  Equations. 

Subsidiaries :  Mathematical  Astrono- 
m}^  and  General  Physics,  with  Mechanics 
and  Optics. 

The  examinations  were  conducted  orally 
in  presence  of  the  Faculty. 

HONOR  LIST  OF  THE  CLASS  OF  1892— 
ACADEMIC  DEPARTMENT. 


HONORS    FOR   GENERAL   EXCELLENCE. 

Mayiia  cum  laucle. 

Albert  Frost  Earnshaw, 
Le  Roy  Gresham, 
James  Peter  King, 
Bowdre  Phiniz}*, 
William  Kelly  Prentice, 
Irving  Whitall  Street, 
John  Glover  Wilson, 
Clinton  Tyler  Wood. 

Cum  laude. 
Frederick  Randolph  Bailey, 
Robinson  Potter  Dunn  Bennett, 


George  Whitefield  Betts, 
William  Little  Bradley, 
James  Chester  Brewster, 
Elmer  Baldwin  Cole, 
Leon  Martin  Conwell, 
Elmer  Jacob  Cook, 
Harry  Franklin  Covington, 
Herman  Stearns  Davis, 
John  Tathem  Dunn, 
Harry  Slawson  Dunning, 
John  William  Easton, 
Marcus  Stults  Farr, 
Max  Farrand, 
Andrew  Caldwell  Gray, 
Henry  Clay  Havens, 
Caspar  WMstar  Hodge,  Jr., 
Preston  Stewart  Krecker, 
Hugh  Archie  Lynn, 
Lorenzo  Grenvillu  Lyon, 
John  Maclean  Magie, 
William  Leroy  Mudge, 
Charles  Hitchcock  Newton, 
John  Walter  Parker, 
William  Belfrage  Ptirsons, 
Joseph  Mitchell  Shellabargcr, 
John  William  Stork, 
Williamson  Updike  Vreeland, 
James  Westervelt, 
Benjamin  Vroom  White, 
Percy  Wilson, 
Walter  Livingston  Wright,  Jr. 

HONORS    FOR    EXCELLENCE    IN    SPECIAL 
DEPARTMENTS. 
Classics, 
Elmer  Baldwin  Cole, 
Henry  Clay  Havens, 
William  Kelly  Prentice, 
Clinton  Tyler  Wood. 

Mathematics  and  Math.  Science, 
Walter  Livingston  W^right,  Jr. 

Moderii  Lamiuages, 
Williamson  Updike  Vreeland. 

Archaeology  and  Art, 
Benjamin  Vroom  White. 
Mental  Philosophy, 
Caspar  Wistar  Hodge,  Jr. 
James  Peter  King, 
Irving  Whitall  Street, 
Clinton  Tyler  Wood. 

History  and  Political  Science, 
Bowdre  Phinizy, 
John  Glover  Wilson, 
Percy  Wilson. 
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Natural  Science, 
Marcus  Stults  Farr. 

APPOINTMENTS    FOR   COMMENCEMENT. 
John  Glovkr  Wilson,  Latin  Salutatory. 
James  Petkr  King,  English  Salutatory. 
William  Kelly  PRb:>iTiCE,  Valedictory. 

HONORARY   ORATIONS. 
Le  Koy  Grksham, 

BOWDRE    PhINIZY, 

Irving  Whitall  Street, 
Clinton  Tyler  Wood. 


partment.  It  has  Vjeen  connected  with  the 
Phj'sical  laboratory  above  it  by  a  spiral 
staircase,  and  the  two  rooms  are  now  used 
as  the  working  laboratories  for  the  class 
in  practical  physics.  The  former  appa- 
ratus room  of  the  Engineering  Department 
is  now  the  room  of  the  Assistant  in  Phys- 
ics. The  new  Physical  laboratory  is  fitted 
with  tables  attached  to  the  walls,  and  free 
from  the  floor,  so  as  to  avoid,  as  far  as 
possible,  all  disturbances  from  vibration. 


CHANGES      IN      THE     SCHOOL     OF 
SCIENCE. 

Since  the  Department  of  Chemistry  has 
been  removed  from  the  School  of  Science 
l)uilding  to  its  new  quarters  in  the  Chemi- 
cal Laboratory,  there  has  l)een  a  reassign- 
ment of  rooms  to  the  other  departments 
which  occupy  the  building.  The  Engineer- 
ing Department  has  aljandoned  the  rooms 
whicli  it  occupied  as  laboratories  and  reci- 
tation   rooms,   on  the  south  side  of  the 
building,  and  has  removed  to  the  rooms 
left  vacant  by  the  Chemical  Department. 
The  partitions  between    Prof.  Cornwall's 
private  laboratories  and  the  old  drawing 
room  have  been  removed,  and  thecapacit}' 
of  the  drawing  room  thus  doul tied.     The 
Professors  in  the  Engineering  Department 
occupy  the  rooms  which  were  formerly 
Professor  McCay's  laboratory  and  the  store 
room,  and  the  Engineering  laboratory  is 
now  in    the  old  Quantitative  laboratory. 
The  Mineralogical  room  has  been  made 
into   two   recitation   rooms,  and   the  old 
Chemical  lecture   room  is  now  used   for 
Engineering.     The  Mathematical  Depart- 
ment has  taken  possession  of  the  old  En- 
gineering lecture  room  and  of  the  small 
recitation   room   adjoining  it.      Professor 
Rockwood's  private  room  is  now  on  the 
second  floor  in  connection  with  these  new 
recitation  rooms.     The  lecture  room  Yvaa 
been   fitted   with  blackl)oards.      The  old 
Engineering  laboratory,  on  the  south  side, 
has  been  turned  over  to  the  Physical  De- 


This  year  the  additions  to  the  various 
classes  have  been  as  follows :  To  the  Se- 
nior Academic  Class,  7  ;  Junior  Academic, 
8;  Sophomore  Academic,  18.  The  Fresh- 
man Academic  Class  numbers  168.  To 
the  Junior  Scientific  Class,  1 ;  Sophomore 
Scientific  7  ;  the  Freshman  Scientific  Class 
numbers  91.  The  First  Year  Class  of  the 
School  of  Electrical  ^Engineering  numbers 
11.  The  total  number  of  entering  students 
enrolled  for  1891-'92  is  accordingly  311 
The  total  enrollment  of  the  College  has 
increased  96.4  per  cent,  in  the  last  six  years. 


THE   LIBRARY. 


The  regular  issue  of  books  from  the 
library  during  the  past  year  reached  the 
twenty  thousand  point  on  Monday, 
June  6.  This  is  an  increase  of  something 
more  than  twenty  per  cent,  over  the  same 
l)eriod  last  year.  The  total  issue  for  the 
year,  including  one-da}'  books,  will  be  not 
far  iVom  26,000.  The  total  increase  in  the 
issue  of  regular  books  for  the  past  year 
will  be  about  22  per  cent,  over  last  year, 
and  80  per  cent,  over  the  previous  year. 
The  use  of  the  alcoves  shows  that  about 
fifteen  thousand  visits  to  the  shelves  have 
been  made. 


"  The  Development  of  the  Brachiopoda" 
by  Charles  Emerson  Beecher,  Ph.D.,  ap- 
pears in  Neues  Zahrbuch  far  Mineralogie, 
Geologic  and  Palasontologie. 


IntErEsfing    New   Puhlicatinns. 


THE    COLONIAL    ERA. 

By  Professor  George  P.  Fisher,  D.D.,    of   Yale.     With    Maps.      The  American 
History  Series.     12 mo,  ^1.25. 

Professor  Fisher's  work  is  the  first  in  a  series  of  four,  which  together  will  give  a  compact,  graphic  history 
of  the  American  people  from  the  earliest  discoveries  to  the  present  time.  In  Professor  Fisher's  narrative 
manners,  customs,  and  phases  of  intellectual  progress  are  entertainingly  discussed,  along  with  the  political 
events  which  led  up  to  the  Revolutionary  War. 

Future  volumes  will  be  by  Professor  Sloane,  of  Princeton,  General  Francis  Wai.kkr  and  Professor 
Burgess,  of  Columbia, 

"  We  know  of  no  other  work  which,  in  the  compass  of  a  single  volume,  offers  so  complete  and  satisfactory  a 
spectus  of  the  subject." — N.  \.  Sun. 


conspectus 


THE  OLD  SOUTH. 


Essays  Social  and  Political.     By  Thomas  Nelson 
Page.     i2mo,  $1.25. 

These  studies  reproduce  with  all  Mr  Page's  sympathy, 
humor  and  unfailing  charm  of  style  some  of  the  types 
and  characteristics,  mainly  social  and  literary,  of  the 
South  of  old  days. 


ACROSS  THE  PLAINS. 

With   other   Essays    and    Memoirs.      By    Robert 
Louis  Stevenson.     i2mo,  -f  1.25. 

"This  vohnne  has  indeed  all  the  grace,  the  magic  and 
the  distinction  which  characterize  the  volumes  that  pre- 
ceded it." — Bronklyn  Tinie.i. 


CHINA    COLLECTING    IN    AMERICA. 

By  Mrs.  Alice  Morse  Earle.     With  75  illustrations.     Square  8vo,  $3.00. 

Mrs.  Earle  has  been  an  enthusiastic  china-hunter  for  years,  and  this  book,  which  is  permeated  by  a  gay  spirit  and 
charming  humor,  is  as  bright  and  entertaining  as  it  is  authoritative  on  all  phases  of  this  neglected  subject.  The  illus- 
trations reproduce,  effectively,  some  of  the  finest  examples  of  old  china. 


THE   SPANISH   STORY   OF  THE 
ARMADA, 

And  Other  Essays.     Bv    ].   A.    Froude.      i2mo, 

I1.50. 

"  The  men  and  women  of  the  sixteenth  century  live 
again  on  his  canvas.    Their  faces,  their  acts,  motives, 
methods,  environments,  are  visible  or  conceivable  to  him- 
who  reads  these  luminous  pages."— G.  W.  Smalley,  N. 
Y.  Tribune. 

A   TRAMP  ACROSS  THE  CONTINENT. 

By  Charles  F.  Lu.mmis.     i2nio,  $1.25. 

The  body  of  Sir  Lunmiis's  book  is  the  narrative  of  a  tramp  from  Colorado  to  California,  througli  tlie  wildest  por- 
tions of  Ne'w  Mexico  and  Arizona.  His  many  exciting  adventures  are  told  in  a  crisp,  racy,  breezy  and  exhilarating 
manner. 


TRAVELS    AMONG    THE    GREAT 
ANDES  OF  THE  EQUATOR. 

By    Edward    Whvmper.     With    maps    and    140 

illustrations.       Large    8vo,     handsomely     bound, 

.|6.O0 

"  No  more  important  worlv  has  appeared  for  many 
years.      It    has    e.vtraordinary    attractions." — Boston 

Red  con. 


ENGLISH  SOCIAL    MOVEMENTS. 

By  Robert  A.  Woods.     i2mo,  $1.50. 

"It  is  the  most  common-sense,  i)ractically  suggestive, 
and  inspiring  book  that  has  been  written  on  tiie  sutjject 
of  philanthropy  for  ten  years."— Pi t tshu rr/li  Disjiatch. 


GERMANIC   ORIGINS. 

A    Study    in    Primitive   Culture.     By    Francis    B. 
GuMMKKi:,  Ph.D.     Crown  Svo,  f2.oo. 

"A  work  as  fascinating  in  manner  as  it  is  conii>reheu- 
sive  in  scope  and  authoritative  in  detail.  In  spite  of  its 
wealth  of  erudition  it  has  not  a  dull  page  in  it." — Boston 
Beacon. 


THE    PAULINE   THEOLOGY. 

A  Study   of  the  Origin   and   Correlation   of  the  Doctrinal   teachings    of  the  Apostle  Paul.     By   Professor 
George  B.  Stevens,  of  ^'ale.   i2ino,  $2. 00. 

"  Few  books  so  well  deserve  publication  as  this  :  few  books  can  be  pointed  to  with  so  nnich  pride  as  examples  of 
the  careful  and  independent  work  which  is  being  done  bv  American  theologians.  The  nine  .subjects  which  are  treated 
in  this  vohnne  are  the  great  fundamentals  of  doctrine,  and  the  author  has  used  rare  critical  ability  in  seeking  and 
finding  Paid's  views  upon  them."— C  It ri. ■it iun  J)i(/uirer. 


*^*  The  above  books  for  sale  by  all  booksellers,  or  sent  postpaid  on  receipt  of  price. 

CHARLES  SCRIBNER'S  SONS,  743-745  Broadway,  N.  Y. 


Latest  Books 

For    Schools,     Colleges,    Teachers,    and    Students. 

Milne's  High  School  Algebra.     Endorsed  by  leading  Colleges $i.oo 

The   Schoolmaster  in    Literature.     With  an  Introduction  by  P'dward  Eggleston 1.40 

Cathcart's   Literary  Reader.     A  Manual  of  English  Literature- — New 1.15 

Davies'   New  Elementary  Algebra.      A  new  and  revised  edition       ...  .90 

Armstrong  and  Norton's  Laboratory  Manual  of   Chemistry.     164  Experimenis — Illustrations.  .50 

Harper  and  Burgess'  Inductive  Latin   Primer ' i.oo 

Harper  and  Tolman's  Caesar i.oo 

Harper's  and  Miller's  Vergil's  Aeneid.     The  last   three  form   part  of  Dr.   Harper's  celebrated 

Inductive  Classical  Series 1.20 

Harkness'  Easy  Method  For  Beginners   in  Latin.         Attractive  -interesting — clear — simple — 

thorough 1.20 

Lindsay's  Satires  of  Juvenal i.oo 

Stewart's   Plane  and   Solid  Geometry.     Aims  at  substantial  improvement  in  methods  of  teaching 

the  subject 1.12 

Shoup's   History  and   Science  of    Education.     A  treatise  on  the  evolution    of  mind  and  science 

of  education  api:)'ied  to  the  art  of  teaching i  00 

Appleton's  School  Physics.     Embracing  the  results  of  the  most   rec^  nt  researches  in  the  several 

dei)artments  of  natural   philosophy 1.20 

Books  forwarded  to  any  address  on  receipt  of  price.     Correspondence  invited. 


New  York, 
Cincinnati, 
Chicago. 


American    Book  Company 


LONDON. 

30  WELLINGTON  ST.,  W.  C. 


NEW  YORK. 

810  BROADWAY. 


LEIPZIG. 

HOSPITAL  ST.  10. 


GUSTAV  E.  STECHERT, 

810    Broadway,    ISre^AT-    liTork, 

Imparier  nf  EDDks  and  Ferindicals 


German  Books: 

Berliner  Astro noniisches  Jakrhach  fur  1894. 
Brass,  A.     Atlas  zur  Allgemeinen  Zoologie 

und  Vergleichenden  Anatomie.  In  5  parts. 
"Hiitte."  Des  higenieurs  Taschenbuch.  Parti. 
Jahn,  H.    Di(!  (xruudsatze  der  Thermocheniio 

und    ilirc    Bedeutung  fur  die  Theoretische 

Chemie. 
Krafft,  F.     Kurzes  Lehrbuch  der  Clicniic. 

Anorganiseho  Chemie. 
r.  J)K  Lagakde,  Le  opere  italiane  di  Giordano 

linino.     '1  vols. 
—     —     Deutsche  Schriften. 
SiMMEi.,  G.     Einleitung  in  die  Moralwissen- 

schaft. 
TscHiRCH,  A.   Indische  Heil-  u.  Nutzpfianzen. 
VoLKMANN,  p.  Vorlesungen  iiber  die  Theoric 

des  Lichtes. 
Zeisel,  S.     Chemie.     Eine  gemeinversland- 

liche  Darstellung  der  chemischen  Erschein- 


French  Books: 

Arreat,  Lucien.     P.sychologie  du  Peintre. 

AuBURTiN,  F.  F.  le  Play.  Economic  Sociale. 

Fredericq,  Leon.  Manipulations  de  Physi- 
ologie. 

GiRoi>,  Dr.  Paul.  Manipulations  de  Zo- 
ologie.     Aniinau.v  vertcbres. 

Lucas,  E.  Theorie  des  Nombres.  Tome 
Premier.     1891. 

Malon,  B.     Le  Socialisrae  Integral.     2  vols. 

P.  Mui.LER-SiMONis  and  H.  Hyvernat.  Du 
Cauease  au  Golfe  Persique  a  "rravcrs  L'Ar- 
menie,  le  Kurdistan  et  la  Mesopotamie. 

PoiNCARE,  H  Les  Methodes  Nouvelles  de  la 
Mecaniiiue  Celeste.     Tome  I. 

Stokkaes,  M.  I'Abbe.  Cours  de  Mathe- 
matique  Superieures. 

Vapereau,  G.  Dietionnaire  Universel  des 
Contem.porains.     New  ed.  in  10  parts. 

Weber,  Alfred.  Histoire  de  la  Philosophie 
Europeenne.     5th  edition.     1892. 
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B.  WESTERMANN  &  CO., 


(ESTABLISHED    1848) 


BOOKSELLERS  AND  IMPORTERS, 

812  BROADWAY,  NEW  YORK. 


HAVE  JUST   PUBLISHED: 

Engelmann  k  Anderson,  Pictorial  Atlas  to  Homer's  Iliad  and  Odysse}^,  86  plates 
containing  225  illustrations  from  works  of  art,  with  descrijjtive  English  text 
and  an  epitome  of  the  contents  of  each  book,  for  the  use  of  Schools  and  Stu- 
dents.     Folio  size,  Cloth  Extra,  $3.00. 

Flucel's    Great  Dictionary:    German-English  part,  a  stout  4°  volume  of  VII   +  923 
pages.     Full  sheep,  $5. 50 ;  half  morocco,  $6.00. 
English-German  part,  2  stout  volumes,  4°,  full  sheep,  $11.00;  half  morocco,  $12.00. 


ESTABLISHED    i8i8. 


BROOKS  BROTHERS, 

Clothing  and  Furnishing  Goods, 

Broadway,    cor.   22d  Street,  New  York  City. 


Our  Rcady-iiuiile  .<tnck  tnr  Spring  suul  Suninicr  of  1892,  now  ready,  embraces  a  full  assort- 
ment of  fancy  Scotcli  mixtures,  Homespuns  and  AVorsteds.  It  has  been  selected  and  manufac- 
tured with  the  especial  view  of  avoiding  any  style,  fabric  or  cut  which  can  be  easily  imitated  in 
low  grades  of  goods  or  inferior  workmanship,  while,  at  the  same  time,  the  necessity  for  moderate 
prices  has  not  been  overlooked. 

Tennis  coats,  with  long  trousers  to  match,  made  from  white  and  fancy  striped  Cricketing 
flannels  in  exclusive  designs  and  colorings. 

Bic_ycle  hose  in  plain  coloi's  and  in  more  striking  Scotch  patterns. 

Foulard  and  more  expensive  silk  Scarfs,  from  the  best  English  makers  only,  in  carefully 
selected  shades,  and  in  shapes  adapted  to  the  prevailing  cut  of  waistcoat. 

Coys'  and  youths'  hats  of  the  best  quality  and  in  the  most  correct  shapes. 

Our  location,  one  block  from  Madison  Square,  is  convenient  to  the  leading  Hotels,  and 
easy  of  access  from  the  principal  railway  stations  in  New  York  and  vicinity. 


G.  SGHIRAER 


PUBLISHER    ^    AND    ^    IMPORTER    *    OF 


^  MUSIC  * 


Sole  Agent  in  the  United  States  for 


Editioq  ^Augeqer,     (Lfondonj    aqd       [edition  I'^^eters      (Lfeipzig.] 
35  UNION  SQUARE,  NEW  YORK. 


o  :- 
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HEINTZ,  ALBERT. 

"  The  Master-singers  of  Nuremberg,^'  by 
Kichard  Wagner.  Attempt  at  a  Musical 
Explanation,  with  84  Examples  in  Notes 
accompanying  the  Text.  Translated  from 
the  second  German  Edition  by  J.  H. 
Cornell.     Flex,  cloth, net,  1.00 

KLAUWELL,  DR.  OTTO. 

On  Musical  Execution.  An  Attempt  at  a 
systematic  Exposition  of  the  same,  pri- 
marily with  lleference  to  Piano-playing. 
Translated  by  Ur.  Th.  Baker.  Flex, 
cloth, net     75 

KOBBE,  GUSTAV. 

liichard  Wagner's  Life  and  Works.  2 
Volumes.  Bound  in  cloth,  each,  .  .  .  net,  L50 
Vol.  I.  Contents :  Biography,  Bayreuth 
Echoes,  Wagner's  Writings, 
Wagner's  Critics,  AVagner's 
Operas,  Index  to  Biographj', 
and  with  11  Illustrations. 


Vol.  II.  Contents :  Introduction,  The 
Rhinegold,  The  Valkyr,  Sieg- 
fried, The  Dusk  of  the  Gods, 
Tristan  and  Isolde,  The  Master- 
singers  of  Nuremberg,  Parsi- 
fal, and  with  8  Illustrations. 


WOLZOGEN,  HANS  von. 

Guide  through  the  Music  of  Kichard  Wag- 
ner's "  The  Ring  of  the  Nibelung."  A  new 
Edition  translated  by  Nathan  Haskell 
Dole, net, 

Guide  through  the  Musical  Motives  of 
Kichard  Wagner's  "  Tristan  and  Isol(/.e." 
With  a  Preface  on  the  Legend  and  the 


Poem  of  Wagner's  Drama, 


Guide  through  the  Music  of  Kichard  Wag- 
ner's ^'■Parsifal."  A  new  Edition  trans- 
lated bv  J.  H.  Cornell. 
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Mail  Orders  receive  prompt  and  careful  attention. 


THE 

Equitable 

Life  Assurance 
Society 

OF   THE   UNITED   STATES. 
JANUARY   I,   1892. 

ASSETS, $136,198,518 

Liabilities, 109,905,537 

SURPLUS, .  .  $26,292,981 

INCOME, $39,054,944 

New  Business  I        233,118,331 

written  in  1891,    )  a-ww,"",""-!^ 

Assurance         1      804,894,557 

in  force ) 

HENRY  B.  HYDE,  President. 
JAMES  W.  ALEXANDER,  Vice-Pres't. 

For  particulars  apply  to 

HENRY    HALE, 

MANAGER  METROPOLITAN  DISTRICT, 

120  BROAUWAV, 

NEW  YORK. 
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Spencer  Trask  &  Co.,  Bankers, 

Nos.    i6  &   i8  Broad  Street,  New  York  City. 


Albany,  X.  Y.:  State  St.,  cor.  James.    Saratoo.\  :  GrandUnion  Hotel.  Puovidence,  R.  1.:  5  Sc  ~  Exchange  St. 

Transact  a   General  Banking  Business. 

All  Classes   of  Securities   Bought  and   Sold  on    Commission,  and   Carried  on    Margins. 


INTEREST  ALLOWED  OX  DAILV  BALANCES.    DEPOSITS  ItECElVED  SUBJECT  TO  SIGHT  CHECKS. 


DIRECT   WIRE  TO  EACH  OFFICE,  AND  TO 

Philadelphia  :  Boston  : 

32  South  Third  Street.         20  Congress  Street,    63  Federal  Street,    60  State  Street, 


Chicago: 
Board  of  Trade. 


BANKERS, 

AND   DEALERS   IN 

SECURITIES    FOR     INVESTMENT. 

160  BROADWAY,  NEW  YORK. 

LaiyrenceyillG   School 

JOHN  C.  GHEEN  FOUNDATION. 


Capacity  of  Institution  enlarged  to  receive  300  jtupils 
during  the  ensuing  academic  year. 

Boys  should  be  at  least  thirteen  years  of  age  and  be  pre- 
pared to  pass  a  satisfiictor\-  examination  upon  elementary 
P^nglish  studies. 

terms  from  $400  to  $700. 

There  is  a  limited  number  of  scholarships  of  the  annual 
value  of  from  §;100  to  $300. 

For  catalogue  and  information  address  the  Head  Master. 


w 


